Appl. No. 10/700,505 PATENT 

Amdt. dated October 29, 2007 

Amendment under 37 CFR 1.116 Expedited Procedure 

Examining Group 1651 

REMARKS/ARGUMENTS 

Status of the Claims 

Upon entry of the present response, claims 27-35 and 37-38 are pending. Claims 
27-35 are withdrawn as directed to a non-elected invention. Claims 37-38 are under 
examination. No amendments are made to the claims. 

Request for Rejoinder 

Pursuant to M.P.E.P. § 821.04, Applicants respectfully request rejoinder of 
method claims 27-35. In accordance with M.P.E.P. § 821.04, Applicants amended claim 27 in a 
previously submitted response to correspond to the scope of claim 37. 

Rejection under 35 U.S.C. § 103(a) 

The Examiner has maintained the rejection claims 37 and 38 under 35 U.S.C. 
§ 103(a) as allegedly rendered obvious over U.S. Patent No. 5,858,752 ("Seed") in view of 
Sasaki, et al., J Biol Chem (1994)269:14730-14737 ("Sasaki"). This rejection is respectfully 
traversed because Seed is not prior art, and Sasaki does not disclose or suggest any murine 
Fuc-TVII enzyme. 

In the Advisory Action mailed on July 24, 2007, the Examiner acknowledged that 
the Exhibit B accompanying the Rule 131 Declaration of Kevin Gersten submitted on March 20, 
2007 shows actual reduction to practice. However, the Examiner has requested additional 
evidence to show that phage 104 identified in Exhibit B and discussed in the Rule 131 
Declaration of Kevin Gersten contains the Fuc-TVII gene. In response. Applicants provide a 
second Rule 131 Declaration from Dr. John Lowe, co-inventor with and supervisor to Dr. Kevin 
Gersten and Dr. Shunji Natsuka. Dr. Lowe submits with his Declaration copies from orders of 
primers used to sequence the Fuc-TVII gene in phage 104.' As the Examiner can see, the 
primers were ordered by co-inventor Dr. Gersten, and the primers are interchangeably referenced 

' The copies of the orders of the FucT-VII/phage 104 primers, with dates redacted, are attached as Exhibit C. A Hst 
of the primers is attached as Exhibit D. 
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as phage 104 or FucT-VII. The primers include 624B and 625B, discussed in the previous 
response and Rule 131 Declaration of Kevin Gersten. Dr. Lowe also provides with his 
Declaration the full sequence of the mouse FucT-VII gene, sequenced from phage 104 and 
annotated to show the annealing positions of the primers used to sequence the Fuc-TVII gene.^ 
As the Examiner can see, in the annotated FucT-VII gene sequence, the primers as listed in 
Exhibit D are in bold; forward primers are labeled above the primer sequence and reverse 
primers are labeled below the primer sequence. Moreover, when the sequence from phage 104 
shown in Exhibit E is subject to a BLAST alignment against the mouse genome database, the 
only transcript that is retrieved is for mouse fucosyltransferase VII (GenBank accession number 
NM_013524).^ A BLAST alignment also confirms that the sequence of phage 104 shares 
effectively 100% sequence identity with SEQ ID N0:1 of the present application. Finally, Dr. 
Lowe provides a notebook page from co-inventor Dr. Shunji Natsuka."* The page from Dr. 
Natsuka's notebook records a Southern blot of the mouse FucT-VII gene ("mFT7"). This 
notebook page is another example of the interchangeable reference to the mouse FucT-VII gene 
and phage 104. That is, it is clear that scientists in Dr. Lowe's laboratory, including co-inventors 
Drs. Lowe, Gersten and Natsuka, recognized that phage 104 contained the sequence of mouse 
FucT-VII. The objective sequences of the primers and the full length sequence from phage 104 
are consistent with the conclusion that phage 104 contained mouse FucT-VII. 

In view of the evidence provided with Dr. Lowe's Declaration and the present 
response, it is clear that phage 104 referenced in Exhibit B contained the sequence of the mouse 
FucT-VII gene. The Examiner acknowledges that Exhibit B clearly demonstrates the reduction 
to practice of the amplification of a sequence encoding the stem and catalytic domains of mouse 
Fuc-TVII from a mouse nucleic acid sequence captured in phage 104. 

Therefore, in accordance with M.P.E.P. § 715.02, Applicants have demonstrated 
possession of the basic inventive concept of what is claimed before the effective filing date of the 
Seed reference. In view of the further evidence presented with the present response. Exhibit B 

^ The annotated sequence of the mouse FucT-VII gene is provided as Exhibit E. 

' BLAST sequence alignments and report for NM_013524 are provided as Exhibit G. 
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demonstrates using the primers as taught on page 47 of the specification and as claimed to 
ampUfy and clone a sequence encoding the stem and catalytic domains of mouse Fuc-TVII. 
Therefore, the Rule 131 Declarations of Drs. Gersten and Lowe are sufficient to overcome the 
rejection based on the Seed reference because Seed is not prior art. 



Therefore, for the reasons set forth in the previous responses and herein. 



Applicants respectfully maintain that the present invention is not obvious over Seed in view of 
Sasaki because Seed is not prior art. Accordingly, the Examiner is respectfully requested to 
withdraw this rejection. 



In view of the foregoing. Applicants believe all claims now pending in this 



Application are in condition for allowance and an action to that end is respectfully requested. 



If the Examiner believes a telephone conference would expedite prosecution of 



this application, please telephone the undersigned at 415-576-0200. 



TOWNSEND and TOWNSEND and CREW LLP 

Two Embarcadero Center, Eighth Floor 

San Francisco, California 941 1 1-3834 

Tel: 415-576-0200 

Fax:415-576-0300 

Attachments 

JLW:jlw 

61 182944 v1 



CONCLUSION 



Respectfidly submitted. 




Jennifer L. Wahlsten 
Reg. No. 46,226 



* The page from Dr. Natsuka's notebook, with dates redacted, is provided as Exhibit F. 
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^ ^ ^ ^tlgS!&>G 497B52 

Dace Synthesized _ P.^' 







Secuenca Length: 


36 






Gsrs t£?n 


Synthesis Scale: 


0.2 umole 




- , i. . >ia.-i!s : 


LOWE 


'rityi Group: 


Dn _X_ 


Off 


3i i i ing Dept . : 


HHMI 


Th io -Chemistry : 


Yes ~X 


No 


•'■'^cr,^ Numoer : 






Ac c 3 Lint Mumber: 


921099 









■SEQUENCE. 3', IN TRIPLETS <* PLEASE START WITH A TRIPLET *) 

zga gca aac agg aag z-ac agc agg ctc tgg 



User Cor!!!ienrs: 

r-v- 1 I genomic per Sp 9-3h 5' pci- 



Comfr.ents to Care Facility 



- "=-1 "Synthesis SetuD Listing - 'yersion 1.02) 

Iz'-.umr. I 
-uri ID : 

-^'Z\E I CvcOl user 

£:-a Pi-Qc: End CE DMT = G-ff) 

Senuence: 3242B 

"otal bases = 36 

A= 10. G= 13. C= 10. T= 3, 5= 0, 6= 0. 7= 0. 9= 
(mixed ba5e5= 0': 

;iW: 11142.2 

5'> 6C6 CCT CBA GCA AAC ABB AAS SAC AGC ABB CTC TBB <3' 



Exhibit C 



BIOMEDICAL RESEARCH CORE FACILITIES 
DNA SYNTHESIS CORE 8562 MSRB II 764-1^61 



Synthesis Request Sheet 



FACILITY USE ONLY: 



Today's Date: 
Requestor: Sersten 
P.I- Name: LOWE 
Billing Dept.: HHMI 
Phone Number : 7-'^75<^ 
Account Number: 9S1099 



Sequence # 
Column 

Date Synthesized 



1088 B 
fMfSnlmimC 425287 



Sequence Lengths SO 
Synthesis Scales O.S umole 

Trityl Group: On _X_ 

Thio-Chemistrys Yes Ix_ 



SEQUENCE, 5'-> 3', IN TRIPLETS (* PLEASE START WITH A TRIPLET *) 
TTT GTT TCC GCC CCG GCA TC 
User Comments s 

10^ phage from primer 104S towards sal site 
Comments to Core Facilitys 



- 394 Synthesis Setup Listing - (Version 1.01) 

Col Limn 3 
Run ID : 

Cycle ! CycOl user 

End Proc: End CE <DMT = Oi-f) 

Sequence: 1088B 

Total bases = 20 

A= 1, G= 4, C= 8, T= 7, 5= 0, 6= 0, 7= 0, 8= 0 
(mixed bases= 0) 

MW: 6418.0 

1/5 '> TTT GTT TCC GCC CCG GCA TC <3' 



BIOMEDICAL RESEARCH CORE FACILITIES 
DNA SYNTHESIS CORE 2568 MSRB II 764-1461 



Synthesis Request Sheet 



dbifiSSt-C 48S92B 



FACILITY USE ONLY: Sequence » _j323.aLk-_ 



column _g^_«"-9-JJi°ii 



Date Synthesized , 



Today's Date: Sequence Length: SO 

Requestor: Bersten Synthesis Scale: 0.2 umole 

P.I. Name: LOWE Trityl Broup: On _X_ Off 

Billing Dept.! HHMI Thio-Chemlstry : Yes _X_ No 

Phone Number: 7-4756 
Account Number: 030131 

SEQUENCE, 5'-> 3* , IN TRIPLETS (» PLEASE START WITH A TRIPLET »> 

0CT AQA TAG TTT CTS ATS GC nT\ - li, I 

User Comments: 
Fuct7-1 



Comments to Core Facility: 



- 394 Synthesis Setup Listing - (Version 2.00) 

Coluinn 2 
F^n ID i 

Cvcle : CycOl user 

End Proci End CE (DMT = Of-f) 

Sequence: 9392A 

Total bases = 20 

A= 4, B" 6, C== 3, T« 7, 5= 0, 6= 0, 7» 0, 8= 0 
(mixed basest 0) 

MWs 6158.0 



5'> SCT ASA TAG TTT CTB ATB GC <3' 



BIOMEDICAL RESEARCH CORE FACILITIES 
DNA SYNTHESIS CORE a56S MSRB II 76^-1461 



Synthe 


sis Request Sheet 






FACILITY USE ONLY: 


Sequence # 


104S B 






Column 




436432 




Date Synthesized 







Today's Date: 
Requestor: Gersten 
P.I. Name: LOWE 
Billing Dept.: HHMI 
Phone Number: 7-4754 
Account Number: 951099 


Sequence Length: 
Synthesis Scale: 
Trityl Group: 
Thio-Chemistry : 


20 

0.2 umole 

On _X_ 

Yes X 


Off 
No 



SEQUENCE, 5'-> 3', IN TRIPLETS (* PLEASE START WITH A TRIPLET ») 



QTA TGG GTG CCA TCA GAA AC 
User Comments: 

104 sal-eco from 9G6 towards 5' UT 



Comments to Core Facility: 



- 394 Synthesis Setup Listing - (Version 1.01) 

Column 4 
Run ID : 

Cycle ; CycOl user 

End Ppoc: End CE (DMT = 0-f-f) 

Sequence: 1042B 

Tot&l b^ses = 20 

A= 6, 6= 6, C= 4, T= 4, 5= 0, A= 0, 7= 0, 8= 0 
(mixed bases= 0) 

m: 665A.Q 

5' > GTA TGS 8TG CCA TCA GAA AC <3' 




DNA SYNTHESIS CORE S56S MSRB II 76^f-1^61 
Synthesis Request Sheet 



iCILITY USE ONLY: 



Today's Date; 
Requestor; Gersten 
P.I- Name : LOWE 
Billing Dept. ; HHMI 
Phone Number : 7-^*756 
Account Number: 030131 



Sequence # 
Column 

Date Synthesized 



— 4k<fec>_4_ 

j6&&£mC 48S82I 



Sequence Length: 20 
Synthesis Scale: O.S umole 

Trityl Group: On _X_ Off 

Thio-Chemistry: '~Zves ~X~ No 



SEQUENCE, 5'-> 3', IN TRIPLETS (« PLEASE START WITH A TRIPLET *) 
CAB BSC ACT TCT "GAG GTG CC 
User Comments: 

Fuc-TVII bp^a^ sequencing primer towards 3' end 



Comments to Core Facility: 



00 



- 394 Synthesis Setup Listing - (Version 1.0 



KLin iD : 

Cycie : CycOl user 

End Proc: End CE (DMT = Qt-f) 

Sequence; 8660A 

Total bases « 20 

A= 3, G= 7, C= 6, T= 4, 5= 0, 6= 0, 7= 0, S= 0 
(mixec) bases= 0) 

MW: 6573.0 

5'> CAS esc ACT TCT GA6 6TB CC <3' 



BIOMEDICAL RESEARCH CORE FACILITIES 
DNA SYNTHESIS CORE 3565 MSRB II 76ft-l'!»61 

Synthesis Request Sheet MtBgmmG 49575f 

FACILITY USE ONLY: siquince"; ISSa^kllllll 

Column _J??*?r®..j}r'] 

Date Synthesized i^^' 



Today's Date: Sequence Lengths SO ^ 

Requestor: Qersten Synthesis Scale; O.S umole 

o;f;. '"^^ Trityl Groupi On _X_ Off 

Billing Dept.: HHMI Thio-Chemlstry* Yes X No 

Phone Numbers 7~'t756 ~ ~ 

Account Number: 030131 



SEQUENCE, S'-> 3', IN TRIPLETS (* PLEASE START WITH A TRIPLET *) 

AAC AGC AGC CTT OTC ACS TG O0> ^ 

User Comments: 2^''^ /fOo" '^^^ 

Fuct7-S 

Comments to Core Facility: 



Column 3 



394 Svnth..,. Srtup Li«i„, - „er«o„ 2.00, 



Run ID • 

Cycle ! CycOI user 

End Proc: End CE (DMT s [wxi 

Sequence : 9393A * 



Total bases 

A= 5, 0= 



MW: 6098.0 

5'> AAC ABC Aec_CTT BTC ACe T6 <3' 



BIOMEDICAL RESEARCH CORE FACILITIES 
DNA SYNTHESIS CORE 8565 MSRB II 764-l«»61 



Synthesis 


Request Sheet 


FACILITY USE ONLY: 


Sequence # 986 B 




Date Synthesized (j^j 


Requsstor: Bersten 
P.I. Name : LOWE 
Billing Dept.: HHMI 
Phone Number: 7-4778 
Account Number: 9S1099 


Sequence Length: SO 
Synthesis Scale: O.S umole 

Trityl Group: On _X_ Off 

Thio-Chemistry: ~Yes Ix~ No 


SEQUENCE, 5'-> 3', IN TRIPLETS 


<* PLEASE START WITH A TRIPLET *) 


CAB CCA TAB TCT CAC BTS AC 





User Comments: 

104 sal-eco from 887 primer towards sal site (5' UT> 



Comments to Core FaciliQW Synthesis Setup Listing - (Vepsion 1.01> 

Column 3 
Run ID ; 

Cycle ; CycOl user 

End Procs End CE (DMT = Off) 

Sequences 986B 

Total bases = 20 

A= 5, S= 4, C= 7, T= 4, 5= 0 , 4= 0, 7= 0, 8= 0 
(mixed bases= 0) 

MWi ^534.0 

5'> CAG CCA TAG TCT CAC 6TG AC <3' 



111- 



BIOMEDICAL RESEARCH CCJRE FACILITIES 
DMA SYNTHESIS CORE as&e MSRB U 76''+-l'i6J 

SynthoEis RequcDst Sh.set 

F-ACILITY USE OMLYs Sequence # 678 B 

Column •-■■■SSm 



Oate Svntheaised ... J?.-^-. 



Today's Dates 




•iiaquence Lsngth: £0 


Roquestor : 


Gersten 


.Synthesis Scale: O.S umols 


P . I . Name s 


LOWE 


Tritvl Group; On .X... Off 


Bin ing Dspt . ; 


HHM I 


Th i o-Chemistry : Yes No 


F'hone Number : 


7-^778 




Account Number: 


9S1099 





SEQUENCE, 5' -> 3', IN TRIPLETS (* PLEASE START IJITH A TRIPLET !* ) 



CGA AGT GTA EGA AGT GAT CC 
User Comments; 

104 from 15/52 large <Xho--KpnJ' bowards 3' end 



Comments to Core Facility: 



- 394 Synthesis Setup Listing - (Version 1.01) 

Caluunn 2 
Run ID : 

Cycle : CycOl user 

End Proc: End CE (DMT = Qfi) 

Sequence: 672B 

Total bases = 20 

A= 6, 6= 7, C= 3, T= 4, 5= 0, 6= 0, 7= 0, 8= 0 
(mixed bases= 0) 

mi 6693.0 

/ 5'> CGA AGT GTA G6A ABT GAT CC <3' 



^1 /"it"^ 



BIOMEDICAL RESEARCH CORE FACILITIES 
DNA SYNTHESIS CORE S56S MSRB II 76it-1^61 



Synthesis Request Sheet 



FACILITY USE ONLY: 


Sequence # 


887 B 




Column 


^i&SSmC 419751 




Date Synthesized 


.M-. 


Today's Date: 


Sequence Length; 


SO 


Requestor: Gersten 


Synthesis Scale: 


O.S umole 


P.I. Name : LOWE 


Trityl Group; 


On _X_ Off 


Billing Dept. : HHMI 


Thio-Chemistry: 


Yes _X]] No 


Phone Number: 7-^778 






Account Number: 951099 







SEQUENCE, 5'-> 3', IN TRIPLETS (♦ PLEASE START WITH A TRIPLET *) 
CAC TCT GCT GAG CCA 6AC AC 
User Comments: 

10^ sequencing from sac-T7 towards upstream exo.ns 
Comments to Core Facility: 



USER_NflME: 
CYCLES USED: 
ENDINB METHOD: 
ENDINB PROCEDURE: DEPCRE03 
SEQUENCE NAME: 887B 
SEQUENCE LENGTH: 20 
DATE: 
TIME: 
COMMENT: 



SSCEAF3G- I 
Trityl OFF, Auto 



/5-- 



CAC TCT GCT GAB CCA SAC" AC 



3U /U5^ 



Date;; 



Ivivost igator ! LOWE Systtsm Id: 8993 

Individual User: G£3rs-tc3n 

F'roduc: t 1 nformcit ion 
Leng th : SO 

ai igonuc Isotide Sequence! 
AGS AAB CTT AGC TAA AAB CT 

Comments: 

lO^f phage from t7 primer towards 3' ent) of gene <5' Lit towards; gene) 



Trityl. Group: Off £>ynthesis Scale: O.g Micromole Sc&Ib 

DcTite Rec6?ived: 
Date Synthesised: 

Number of Day(s) in the iSystems S 



.If you h,ave any problems, contact the Biopolymers F-acility 

Your assigned System Id numbesr i*3 £-}99a 

Thank you for using the HHMI BiOjDolymer Facility- 



BIOMEDICAL. RESEARCH CORE FACILITIES 
DNA SYNTHESIS CORE ESfcE MSRB II " = ^v- 1 ^li J 



Synthesis Rsquest; Shest 



F-ACILITY USE DNLV! Saquence # 671 B 

iMiStSLmC 410SS4 
ColL'D-in ■■■■■■■■■■■■■■ 



Ssquence Length: SO 

Serstsn Synthessis Scale; j.'a unioie 

LOWE Ti"itvl Group: Dvi X Off 

HHMI Thic-Chcsniistrv : _ Yes No 

9S1099 



SbQUENCE, 5'-> 3'.. IN TRIPLETS (* PLEASE START UITH A TPIPLGT ■-: ) 
6CA AAG CTA TA(3 CTT GTA (3C 
User Comments: 

lO^f fi-oml'o/SaiEcoRI) towards 5 ' snd 



Comments to Core Facility! 



- 394 Synthesis Setup Listing - <Version 1.01) 

Column 1 
Run ID : 

Cycle : CvcOl user 

End Proc: End CE (DMT = Qii) 

Sequence: 671B 

Total bases = 20 

A= 6, S= 5, C= 4, T= 5, 5= 0, 6= 0, 7= 0, B= 0 
(mixed basest O) 

MW: 6629.0 

n/sO GCA AAG CTA TAG CTT BTA 6C <3' 



Tciday's Date: 
Requestor : 
P.I. Name: 
Bi i 1 ing Oetd t . : 
Phone Number: 
Account Number: 



BIOMEDICAL RESEARCH CORE FACILITIES 
DNA SYNTHESIS CORE S56a MSRB II. 76<t-1461 



Synthesis Request Sheet 



FACILITY USE ONLY: Sequence « 3311 B 

^f&imQ 404333 



Column 
Date Synthesized 



Date Submitted! Sequence Length: SO 

Requestors Kelly Synthesis Scales O.e umole 

Phone Number: 7«t756 

Account Number; 981099 Trltyl Sroupe No 

P.I. Names LOWE HPLC Purlfys No 

Billing Dept.: HHMI Thio-Chemistrys No 

Center Membership: None 

Center /Pro ject Related Research: No 

SEQUENCE, 5'-> 3', IN TRIPLETS (» PLEASE START WITH A TRIPLET ») 

AQC CT6 GAC CTG ASS CTQ GG 

User Comments; 
FT7-1 



Comments to Core Facility; 

- 394 Svnthesis Setup Listing - (Version 2.00) 

Column 2 
Run ID 3 

Cvcle ; CvcOl user 

End Proc: End CE (DMT = Ul-f) 

Sequence: 351 IB 

Total bases = 20 

A= 3, B= 9, C= 3, Ta 3, 5» 0, 6= 0, 7= 0, 8= 0 
(mixed bases« 0) 

?1Ws 6191.0 

3'> ABC CTB SAC CTG AGB CTG BG <3' 



BIOMEDICAL RESEARCH CORE FACILITIES 
DNA SYNTHESIS CORE 2568 MSRB II 76^-1^+61 



Synthesis Request Sheet 



FACILITY USE 


ONLY* 


Sequence tt 


9^f6 B 






r 

o iumn 


^£|X>G 439463 






Date Synthesized 


J1& 


Today's Date: 




Sequence Length: 


SO 


Requestor : 


Gersten 


Synthesis Scale: 


0.2 umole 


P.I. Name : 


LOWE 


Trityl Broup : 


On _X_ Off 


Billing Dept. 


, : HHMI 


Thio-Chemistry : 


Yes _X,_ No 


Phone Number ; 


7-^77B 






Account Number: 921099 







SEQUENCE, 5'-> 3', IN TRIPLETS (* PLEASE START WITH A TRIPLET ») 



TCC TTC CCT TTC CAG ACT SG 
User Comments: 

10^ sac sequencing from 910 towards cat exon 



Comments to Core Facility: 



- 394 Synthesis Setup Listing - <yerslon 1.01) 

Column 4 
Run ID ; 

Cycle ; CycOl user 

End Proc: End CE (DMT = Of-f) 

Sequence: 946B 

Total bases - 20 

A= 2, G= 3, O 8, T= 7, 5= 0, 6= 0, 7= 0, 8= 0 
(mixed bases= 0) 

MWi 6419,0 

\A' > TCC TTC CCT TTC CAG ACT 66 <3' 



DNfl SYNTHESIS CORE 


aSta MSRB J I 76^-:l.'<6J 




Synthesis 


Request Sheet 




FACILITY USE ONLY; 


Sequence tt 715 B 


406550 




Date Synthesized 




Today's Date: 
Requestor: Gersten 
F-.I. Name: LOWE 
Billing Dept.: HHMI 
Phone Number: 7-«t778 
Account Number: 951099 


Sequence Length: 20 
Synthesiis Scale: 0.2 umole 
Tiityl Ciroup: Dn X , 


Off 



SEQUENCE, 5'-> 3',, IN TRIPLETS <* PLEASE START WITH A TRIPLET *) 
QGG AAG GAG TCT GTG TGT CC 
User Comments; 

lO^f per of t cell large trag from sp6 seq 
Comments to Core Facility: 



U5ER_NflME: 
CYCLES USED: 
ENDINB METHOD: 
ENDING PROCEDURE: 
SEQUENCE NAME: 
SEQUENCE LENGTH: 
DATE: 
TIME: 
COMMENT! 



SSCEAFSe- I 

Trityl OFF, riuto 

QEPCRE03 

715B 

20 



}/s'- 656 Afl6 SAB TCT GTB TST CC -3' 



33 J /%j 



BIOMEDICAL RESEARCH CORE FACILITIES 
DNA SYNTHESIS CORE S56e MSRB II 76-^-1^*61 



Synthesis Request Sheet 
Sequence 
Column 
Date Synthesized 



FACILITY USE ONLY: 



Today's Data: 
Requestor : 
P.I. Name: 
Billing Dept.: 
Phone Number; 
Account Number: 



Sersten 

LOWE 

HHMI 

7-^»756 

921099 



3931 B 
CSXaC^G 479S90 



Sequence Length: 20 

Synthesis Scale: 0.2 umole 

Trityl Groups On _X_ 

Thio-Chemistry: Yes _X_ 



SEQUENCE, 5'-> 3', IN TRIPLETS <* PLEASE START WITH A TRIPLET *) 
ACC TTG GGC TGA ACC TAC AG 
User Comments: 

sequence primer from 9^16 towards exon 1 S.D. (FT-VII) 



Comments to Core Facility: 



- 394 Synthesis SetuD Listing - (Version 1.01) 

Column 3 
Run ID : 

Cycle : Cyc0.1 user 

End Proc: End CE (DMT = Of-f) 

Sequence; 2931B 

Total bases = 20 

A= 5, G= 5, C= 6, T= 4, 5= 0, 6= 0, 7= 0, 8= 0 
(mixed bases= -0) 

MW: 6575.0 



5'> ACC TT6 GBC TGA ACC TAC AG <3' 



BIOMEDICAL RESEARCH CORE FACILITIES 
DNA SYNTHESIS CORE Z56>S MSRB II 76'^-l't61 



Synthesis Request Sheet 

FACILITY USE ONLY: Sequence » 2932 3 

Column ■■■■■■■■■■■■■M 

Date Synthesized _Q?i^i^_ 

Today's Date?: Sequence Length: 20 

Requestor: Gersten Synthesis Scale: 0.2 umole 

F.I. Name: LOWE Trityl Group: On _X_ Off 

Billing Dept.: HHMI Thio-Chemistry: ~~~Yes Ix_ No 

Phone Number: 7-^756 
Account Number: 921099 

SEQUENCE, 5'-:' 3', IN TRIPLETS (* PLEASE START WITH A TRIPLET *) 
CCT TGA ACT GTA 6GT TCA GC 
User Comments: 

sequence primer proximal to exon 1 S.D towards 5' UT (FT-VII> 
Comments to Core Facility: 



- 394 Synthesis Setup Listing - (Uersion l.OH 

Column 2 
Rijn ID i 

Cvcle ■ : CycOl user 

End Proc: End CE (DMT = Dii) 

Sequence: 2932B 

Total bases = 20 

ft= 4, G= 5. C= 5, T= 6, 5= 0, 6= 0, 7= 0, 8= n 
(mixed bases* 0) 

MW: 6563.0 

5'> CCT TGA ACT GTA BGT JCA SC <3' 



aiuntuiL.Hi. KtbtHKUH CORE FACILITIES 
DNA SYNTHESIS CORE 256E MSRB II 76^-l^t61 

Synthesis Request Sheet 

CILITY USE ONLY: Sequence MleLKl""!!!' 

Column Jll^^ii^ljjmj 

Date Synthesized -CMzjIq) 

Today's Date: Sequence Length: SO 

Requestor: Gersten Synthesis Scale: 0.2 udiole 

P.I. Name: LOWE Trityl Group: _ On X Off 

Billing Dept.: HHMI Thio-Chemistrys I "Yss "x~ No 

Phone Number; 7-<t7S(i ~ 
Account Number: 030131 

SEQUENCE, 5'-> 3', IN TRIPLETS (» PLEASE START WITH A TRIPLET *) 
TTT TCT AGA GGT G6C AGA AC 

User Comments: I/^q^j : v' ••/3 

fuc-tvii sequencing primer towards 3' end (bp 1333) 

Comments to Core Facility: ^ ^' ' ^ / / 



• 394 Synthesis Setup Listing ■ 



(Version 1.01) 



Column 3 



Run ID ; 

Cycle : CycOl user 

End Proc: End CE (DMT = Oii) 

Sequence: 8661 A 



Total bai 



20 

A* 5, B= 6, C= 3, T= 6, 5= 0, 6= 0, 7= 0, 8= 0 
(mixed bases= 0> 



MW: 6642.0 



5'> TTT TCT ABA GST GGC AGA AC <3' 



Synthesis Request Sheet 



FACILITY USE ONLY! 



Sequence # 
Co lumn 
Date Synthesized 



911 B 
^SS&mC 42622S 



Today's Date: 




Sequence Length: SO 


Requestor ; 


Gersten 


Synthesis Scale: O.S umole 


P.I. Name: 


LOWE 


Trityl Group: On _X_ Off 


Bi U ing Dept . : 


HHMI 


Th io-Chemistry : Yes _X_ No 


Phone Number : 


7-if778 




Account Number: 


: 9S1099 




SEQUENCE, 5'-> 


3' , IN TRIPLETS 


<* PLEASE START WITH A TRIPLET *) 



6GA CCT GTG CTC CCA GAT CC 



User Comments: 

10^ sequencing from sac 9076 primer toMards 5' exon 



Comments to Core Facility: 



■ 394 Synthesis Setup Listing - (Version 1.01) 



Col Limn 2 



Run ID : 

Cycle : CycOl user ffp 
End Proc : End CE (DMT = HI ) 

Sequence: 91 IB 

Total bases = 20 

A= 3, S= 5, C= 8, T= 4, 5= 0, 6= 0, 1~ 0, 6= 0 
(nixed basest 0) 

MW: 6495.0 

\/5'> eeA CCT QTS CTC CCA GAT CC <3' 



Report for Synthetic Dl igonuclc-jotide 



Date; 



Investigators LOWE! 



Syst( 



Id: 



9077 



Individual User: Gerste-n 
Product Infcirmation 



Length: SO 

01 igonucleot ide Sequence: 
AAG G6A TCft CTT CTG CTC A6 



Commfsnts; 

lO^phage from 8952 towards; 5' end of gene? 



Trityl Group: Off Synthesis Seals: O.S Micromole Scale 

Date Received s 
Date Synthssised: 

Number of Day<s) in the Systems 4 



If you have any problems, contact the EiDpolymers Facility 

Your assigned System Id number is 9077 

Thank you for using the HHMI Biopolymer Facility. 




Report- for Bynthetic Dl igonucleotide 



Date: 



Investigator: LOWE 



System Id; 



9076 



Individual Users Sersten 
r-'r oduc t 1 nf ormat i on 



Lengths 20 

01 igDnucl£5otide Sequence: 
TGC TKCAGT) CCT TCA G03fl AAA SB 



Comments; 
}.Oi»F>hage from 8952 towards 5' ut 



Trityl Broup: Off Synthesis Scales 0.2 Micromole Seal© 

Date Received 5 
Date Synthesised: 

Number of Day<s) in the Systems 't 



If you have any problems, contact the Biopo lyiiier<3 Facility 

Your assigned System Id number is 9076 

Thank you for using the HHMI Biopolymer Facility. 





BIOMEDICAL RESEARCH CORE F^^^^ 
DNA SYNTHESIS CORE 2562 n5= 

Synthesis I 



Request Sheet 



FACILITY USE ONLY: 



Sequence « ^^S«<3 *"* 



Column 

Date Synthesized 



20 



Requestor: ^Tna,i 

Phone Number: 7^756 ^^.^y^ group: 
Account Number: ''21099 purify: 

P^I- . u?.m T^io-Chemistry: 



s;s?-:;fjiutjrxse.rch:_ 



Billing Dept.: HHtni 

ship: 
t Relafc' 

^r- c,. ■> 3> IN TRIPLETS (* 
SEQUENCE, 5'-> 3 » 

CTA GCT GOT CAT TTC TAG GS 

User Comments: 
f t7-l 

Co»..en<:s to Core Facility. 



PLEASE START WITH « TRIPLET .> 



OMft SEQUENCE ! 

NUMBER OP SASES: 29 
S/^5ES USED: A=3_^ 
Dftl.T0M5: 
TIME: 



39T Cfi-T TTC TftG GG < 3" 



Report for Synthetic Oligonucleotide 



Date: 



Investigator: LOWE 



System Id: 



8953 



Individual User; Bersten 
Product Information 



Length: SO 

Oligonucleotide Sequence: 
TCA ATT CCC TCT TTG ASC AG 



Comments: 

lO't phage from S903 primer towards 3' end 



Trityl Group: Off Synthesis Scale: 0.2 Micromole Scale 

Date Received: 
Date Synthesised: 

Number of Day(s) in the System: 3 



If you have any problems, contact the Biopolymers Facility 

Your assigned System Id number is 8953 

Thank you for using the HHMI Biopolymer Facility. 




Report for Synthetic Oligonucleotide 



Date : 



Investigator; LOWE 



System Id: 



8952 



Individual User: Gersben 
Product Information 



Length: 20 

Oligonucleotide Sequence: 
ATC AAC CAC TAT CCA ATC CT 



Comments : 

10^ phage from primer B903 towards 5' end 



Trityl Group: Off Synthesis ScaleJ 0.2 Micromole Scale 

Date Received: 
Date Synthesised: 

Number of Day(s) in the System: 3 



If you have any problems, contact the Biopolymers Facility 

Your assigned System Id number is S952 

Thank you for using the HHMI Biopolymer Facility. 





"Refjort for Synfchai; ic: 01 igonuc Isot id© 



Date: 



Investigators LOWE 



Sysfcc-:m Id: 



Individual User: Gersten 
Product Information 



Length;; SO 

O ;t :i. go nuc .1. ao tide Bequence : 
TBA CfiA TTC CAB AAG (3CT CC 



Comments : 

1.0'i- phage from primer 8874 towards; 3' and of qsnis 



Trityl SroLips Off Synthesis Scale: O.S Micromola Scale 

Date Received; 
Date Synthe^5ised : 

Number of Day (is) in the System: 3 



If you have any prob lemri , contact the Biopo lymers Facility 

Your assigned System Id number is S904 

Thank you for using the HHMI Biopolymer Facility. 



21 M /^a 



Rep D r t for Syn t fi e t i c. 0 1 i go nuc 1 eo t i d e 



Datsi! 



:inv63stxgator: LOWE System Ids 8903 

Individual User;; Gersten 

Product I nf crmat ion 

Length: SO 

□ .1. i gonuc 1 eo t i de Sequence s 
BBC CAS 6CA CTC ACC AAT AC 



Comments! 

i04 phage from primer 8B7^- towardis 5' end of gsne 



Trityl Groups Off Synth£?si=i JScals; O.S Micromole Scale 

Date Rece^ived: 
Da t e Syn t h es i s ed x 

Number of Day(s) in the System: 3 



If" you have <any problems, contact the Biopolymers Facility 

Your assigned Systsra Id number is 8903 

T|-!anl< you for using the HHMI Biopolymer Facility. 



Dates 



Invest igator 5 LOME. Systejm Ids 

I I'ld :t V i di.ua 1 Usev ; L-)e;i" s ten 

Product Information 



• Length: SO 



Q 1 igonuc Isot i da Sequenca : 
TTA TTC T(3C TTC AGB (3TA CC 



Commsnts: 

lO^v phags -from prioier SBT^h towards 3" end of gene 



Trityl faroup s Of f Synthesis Scale: O.S Micromcjle Scale 

Date RE;c:e;ivc-?d : 
Data Synthesised; 

WuiTjb!!3r of Day(s) in the SystEPm: 3 



If you have any problisms, contact the Biopolymers Facility 

Your assigned System Id number is 890E 

Thank you for using the HHMI Biopolymer Facility. 



Inveistigator : LOWE 

]: nd i V i d ua 1 U<5 e i - : Ba r s t e n 



Date: 
System Ida 8875 



l-'roduct Information 



Lengths EO 

01 igonucleotide Sequence: 
ATC TGC ACT GGC CTT TCA CC 



Comments : 

.^0':^ phage from primer 8850 towards 3' end of gene 



Trityl Groups Off Synthesis Scale: O.S Micromole Scale 

Date Received: 
Data Synthes i sed : 

Number of Day<s;) in the System: S 



If you have any problems, contact the Biopolymsrs Facility 

Your assigned System Id number is ■ 8875 

Thank you for using the I-IHMI Biopolymer Facility. 




6l< 



e .[ Ql-IED 3: C AL RESEARCH CORE Fi^C I L I 71! ES 
DMA SYNTHESIS CORE £562 MSRB .11 76-4-] M6 J 

l-ACILITY USE ONLV: iiaquencs « -<H:h B 

^tSSSL.C 416455 

Co Kimri 

0=1 te SvrithE?S:x:;ed 



M: 



roday's [)ate: Sequence Length ; '+1 

RequEstor: Gerston Svnthosis Scaio: O ,. E lktioIg 

P.I . Name: LOWE Tritvl Group: ...On J.,. Off 

Billing Dep t . : HHMI rhio-Chemistry : , _Ves . Mo 

Phone Number: 7-<+778 
Account Number: 921099 



SEQUENCE. 5" -> ,3', IN TRIPLETS (s PLEASE START WITH A T PI PL El 
C3CG CpG ATC CpA CCA TCC TTA TCT GGC ACT GBC CTT TCft CC 



Lise-r Uomments : 

phage lO'i PCR primer (PGR AB) from 



nts to Core Facility 



- 394 Synthesis Setup Listing - (Version 1.01) 

Column 4 
Run ID : 

Cycle : CycOl user 

End Proc: End CE (DMT = 0-ff) 

Sequence: 624B 

Total bases = 41 

A= 6, G= 8, C= 17, T= 10, 5= 0, 6= 0, 7= 0, 8= 0 
(mixed bases= 0) 

MW: 13246.2 ?i,,vm -K I 

v/ 5'> BCG cJerATC^CA CCA TCC TTA TCT GGC ACT GGC CTT TCA 

CC <3' 



/lz«o - .SOS 



Date: 



Invest i gator s LDWE 



Syst* 



Id: 



Inclividual Users Gerstesn 
Pr D di.ic t Info r ma t i o n 



Lengths SO 

0 1 i qo nuc 1 t i da Sequence s 
TGS TEA QTB TGe ACT GAG BC 



Gorrnuents : 

■i.04 phags from primer £5850 towcirds 5' evid .of gene 



Trityl Group: Off Synthesis Scale: O.S Mlcromole Scale 

Data Received: 
Date Synthesised: 

Number of Day (is) in the System: S 



If you have any problems, contact the Biopolymers Facility 

Your assigned System Id number is e87«+ 

Thank you for using the HHMI Biopolvmer F"acility. 



Date ! 



Investigator: LOWE System Ids 8867 

I ncl i V i dua 1 User s Gers ten 

Produc t I nfor mat i c n 



Length: SO 

□ J. xgonuc Uso t ide Sequevicie : 
QCT A6C ABG CTC CS6 TTA GC 



Commavits! 

iOA-phage from 8770primer (b sequence) toward*; 5' end of gisnn 



Trityl (3rou.|:i: Of f Synthesis Scales O.S Micromole Scale 

Date Received! 
Date Synthesised: 

Number of Day is > in the System; 3 



If you have any problems, contact the Biopo lymsrs Facility 

Your assigned Sysitem Id number is 8867 

Thank you for using the HHMI Biopolymer Facility. 



Rfspcji-t for £5ynthe-tic Oligonucleotide 



Date: 



Invest ig<at or : LDWE 



System Ids 



81=151 



Individucii User: Gersten 
Product I.nf ormat ion 



Length! EG 

0 1 i qo nuc i eo t i de Sequevice : 
CCt TC56 BTC TGG GCC TCC AT 



Comments s 

lO-^ phage from B770 primer towards 3' snd of gene 



Trifcyl Sroups Off Synthissis Scales O.S Micromol£5 Scale 

Date Received: 
Date Synthsaisads 

Number of DayCs) in the Systems 1 



If you havw any problems, contc^tct the Biopo lymers F<icility 

Your asasicjned System Id number is S85:l, 

Thank you for using the HHMI Biopolymer Facility. 




RepQv-f for Synthetic Ql igonuc: leob ide 



Date?: 



J: rvvsis t i g a t o r : LOWE 
Individual User: Gersitsn 



Product; IvTfonnc*t ion 



0 1 i g o ntic 1 ao tide Sequence : 
AAB CBA TAG A6A CCA TGG GT 



Commenfcs: 

iO'V phage from 8770 primer towards 5' end of gene 



TrityJ. Group: Off Synthesis Scales O.E Micromols Scale 

Dc\te Received : 

Deste Synthesised: \ 
Number of »ay(s> in the System: 1 



If you have any problems, contact the Biopolymers Facility 

Your assigned System Id number is SSSO 

Thank you for using the HHMI Biopolymer Facility. 



R e p o r t f o i ■ S y nth c-? tic 0 1 i g o n u c 1 e o t i d e 



Date: 



I nvea t i ga t o i" s LOWE.^: 



System Id; 



8771 



Individual Users Gersten 
P r o d u c t I n f o v ma t i o n 



Lengths 20 

01 igonuc leotide Sequences 
GGC CCA CAT CCC CAC TAG CG 



Comments : 

iO^i phages from 8715 sejquence towards 3' end (towards rpE primer sequE 



Trityl Group: Off Synthesis Scale: O.S. Micromole Seals 

Da t e Ret: i VGd : 
Data Syvvthssised : 

Numbe?r of Day<s) in ths System: 3 



If you hava any problems, contact the Biopolymers Facility 

Your assigned System Id number is 3771 

Thank you for using the HHMI Biopolymer Facility. 



Report for Syrithet ic 01 igonucleDtids 



:i nvss t i g a 1; o r: LOWE 
Jridividual lJs?3r : Gersten 



P r o d 1,1 c t Info r ma t i o n 



Length! SO 



a:i. igonui.: lraotj.de Sequence: 
!::AC 8CT OCT GCC SCT CCT GG 



Comi-nents: 

,1.0't phage from 8715 primer towards 5' end of gens <replac:e primor B77( 



Trityl Group: Off Synthesis Scales 0.2 Micromole Scale 

Date Rece:i.ve?d s 

Data Synthesised : 

Number of Day<s) in the System: 



If you have any problems, contact the Biopolymesris Facility 

Your assigned System Id number is 8858 

Thank you for u«5ing the HHMI Biopolymer Facility, 



Dates 



InvessticjiAtor: LOWE 
Individual Usor : SGJrsti 



System Id: 



371 it 



Product Information 



Length: EO 

01 igonuclraotide Sequences 
GCA TCG BGA CTA CAT CAC TG 



Comments: 

lO^pst from rpS sequence towards the 3" end 



Trityl Group: Off Synthesis Scale: O.S Micromole Scale 

Date F^Bcsived; 
Date Synthesisad! 

Number of Day(s) in the System: 3 



If you have any problems, contact the Biopolymers Facility 

Your assigned System Id number is ail^t 

Thank you for using the HHMI Biopolymer Facility. 





Dates 



Investigators LDWE 
Individual User: Gesrstesn 



P 1- o duct I n f o r ma t i o n 



Length: EO 

0 1 i g D nuc 1 eo t i d e Seq uenc b s 
AGC CCC AGB CAT TSC QjCC AG 



Cofflment'5! 

lO'+pst from rp2 primer towards the 5' end 



Trityl Groups Off Synthesis Scales O.S Micromole Scale 

Date Received 
Date Synthssiseds 

Number of Day(s) in the System: 3 



If you have any problems, contact the Biopolymers Facility 

Your assigned System Id number is 8715 

Thank you for using the HHMI Biopolymer Facility. 



Jy^ 



Date: 



Investigator: LOWE System Ids QB^tB 

Individual User: Bersten 

Pr o d uc t Information 

Length;; 9.0 

Q I i q o \ luc 1 eo t i de Sequevice : 
AAC TGB CJG TCT TCC TCG TC 



Comments : 

lO^phage from primcsr £$714 towards 3' end 



Trityl Group; Off Synthesis Scale: O.S Micromols Scale 

Date Reiceived: 
Date Synthesissd! 

Number of Day(s) in the System: 1 



If you have any problems, contact the Biopo lymers Facility 

Your assigned System Id number is BBA-B 

Thank you for using the HHMI Biopolymer Facility. 



Report for Synthetic QUgDnuclaotide Dates 



Investigator: LOWE Sy^-t^^ Id= 8849 

Individual User: Bersfcen 

P r odu c t I n f o r m a t i o n 



Length;; BO 



a 1 i gonuc; J. ao t ids Sequent::e : 
CAC BAT AAC SAC TCT CAT TC 



Comments: 

■i(y-v phage; from primer B71ij towards 5' end 



rityl Group: Off Synthesis Scales 0.2 Micromole Scale 



Date F-^Kcei ved s 

Date Synthesised : 

Number of Day<s> in the Syste 



If you have? any problems, contact the Biopolymers Facility 

Your assigned System Id number is 8Sit9 

Thank you for using the HHMI Biopolymer Facility. 



Ajfe .283 



Date: 



I VI ves t i g a t D r : LQUE 
Ivvdividual User: Bt=?rsten 



Product Information 



System Ids 



□ 1 i gonuc leofc ].de Sequence : 
GTS SAG SSft ABC GCT TCT 8C 



Coiyimentss 

■lO^^ phage from 8714 (a sequence) towards 3' end of gene 



Tri. tyl Group: Gff 



Gynthejsis Scales O.S Micromole £5cale 



D a t e R s3 c. e i v e d : 
Date Synthsssissda " 

Number of Day(s) in the Systems 3 



If you have any problems, contact the Biopolymers Farility 

Vour assigned Systssm Id riuraber is S868 

Thank you for using the HHMI Biopolymer Facility. 



7^r C^ 



Report for Synthetic Oligonucleotide 



Date: 



Investigator ii LOWE 



System Id: 



8876 



Ir\dividual User: Gersten 
F='roduct :i;nf ormat ion 



Length! SO 

a:i igonuclaotide Bsquenca: 
CAA 6TA ABG GTA GCG GGC AC 



Gonimen ts ; 

iXy-i phage from primer S8'+8 towards J3 ' end of gene 



Trityl Group: Off Synthesis Scale: Micromole Scale 

Date Received: 
Date Synthessised : 

IMumtaer of Day(s) in the System: E 



If you have any problems, contact the Biopolymers F'acility 

Your assigned System Id number is 8B76 

Thank you for using the HHMI Biopolymer Facility. 



BIOMEIDICAL RESEARCH COFiE FACILITIES 
DNA SYNTHESIS CORE 2368 MSRB II 764-l'4-61 



FACILITY USE ONLY: 



Synthesis P:t?quessrt Sheet 
3eauence> # 
Co lumn 

0:5 be Svrithss j. r.ed 



685 B 
(^iStmmC 407370 



Today '=> Date: 
ReqLie=5tor: Gerste=n 
F.I. Name : LQUE 
Billing Dept. : HHf1I 
Phones Number: 7-477B 
Account Number: 9ai099 



Saquence Lenin th: 
Synthe= i 3 Sea i b : 
Trityi Group: 
Thio-Chemistry : 



...On 

...Ylr!i= 



SEQUENCE, 5' 



IN TRIPLETS 



PLEASE START WITH A TRIPLET •» ) 



GCG CGG ATC (::;TC ATC AAQ CCT G!3A ACC ABC TTT CAA BGT CTT C 
User Comments: 

10'=t phage PGR (for ab ) from stop) codon 



ents to Core Facility: 



U5ER_NflnE: 
CYCtis USED: 
ENDING METHOD: 
ENDINB PROCEDURE: 
SEQUENCE NflHE: 
SEQUENCE LENBTH: 
DATE: 
TIME: 
COMMENT: 



GC5 CeS ft-TC CTC 



5SCEftF3I- 1 

Trityi OFF, Auto 

DEPCRE03 

B25B 

43 



ftTC ftftS CCT S6P! 



r^rr- TTT CftA 



6el CTT C 



Date-;: 



I nv6>s t i ga to r LOWE 



System Ids 



8905 



Individual User: eerstsvi 
Product I nf orrnat ion 



Lengths SO 

DI igonuciaot ido Sequences 
CAG SAA TTC AC-3B ATA TAA B6 



Common ts : 

ItXt phage from primer 8868 towards 3' end of gEnc-3 



Trityl Group: Off Synthesis Scale; O.E Micromole Scale 

Date Received s 
Date Synthesii-ieds 

Number of Day(s) in the System: 3 



If you have any problems, contact the Biopolymers Facility 

Your assigned System Id number is 8905 

Thank you for using the HHMI Biopolymer Facility. 





Report for Synthstic Qligoi 



leotids 



Date: 



LOWE 



System Id: 



8877 



J: ndi. vidua 1 Users Gersten 
F-^'roduct; Information 



Ltsngths HO 

01. igonucleotida Ssquosnces 
GGT Aer BCC ATS BTG ACC AA 



Comfiients ; 

10^+ phage from primer SS'+S towards 5' end of gene 



Trityl Group: Dff Synthesis Scales O.S Micromole Scale 

Date Received! 
Date Synthesiseds 

Number of Day<s) in the Systems 2 



If you have any problems, contact the Biopolymers Facility 

Your assigned System Id number is 8877 

Thank you for using the HHMI Biopolymer Facility. 




Report for Synthcstic 01 igonuclecitide 



Da-te: 



Investigator: LOWE 



System Id: 



Individual User: Gersten 
Product Inf ormat ion 



Leng th : EG 

□ 1 igoviucleotide SBC|U6?nce: 
A6G TTG CAG ATG CAC CCT CT 



Comniants : 

lO'-i phage? from primer 8905 towards 3' ut 



Trityl Group: Off Synthesis Scale: O.S Micromole Scala 

Date Received; 
Date Synthessisad; 

Number of Day(s) in the System: ^ 



If you have any problems, contact the Biopolymers Facility 

Your assigned System Id number is B'95h 

Thank you for using the HHMI Biopolymer Facility. 




Date: 



Investigator: LOWE System Ids 8967 

Individ ua 1 Usesr ; Ser s ten 

Produc: t I nf ormat i c.-n 
Length: SO 

0 1 i g D nutr 1 eo t i d e Seq ussnc s s 
GTA' CTA I3m 6QT 0CA TCT GC 

Comments! 

104 phage from rpE primer (sac insert) towards 5' end of gene 



Tril-y]. Groups Off Synthesis Scales 0.8 Micromol© Scale 

Date FSeceivBd: 
Date Synthesised! 

Number of t>ay(s) in the System! 5 



If you have any problems, contact the Biopolymers Facility 

Your assigned System Id number is 8967 

Thank you for using the HHMI Biopolymer Facility. 



Data: 



I n VG B t i Q a b o v : LOWE 



System Id: 



S7J. 



Indxviduai Users Gersten 
Product Information 



Lc-jngths SO 

Q 1 X g D nuc 1 eo t i d s Seq uev>c o : 
ACC ACT CAA 03CA AGS CIC TC 



CommentiS! 
lO-i+pstt? towards rpE primer 



Trityl Groups Off Synthesis Scale: 0.2 Micromole Scale 

Date Received! 
Date Synthesiseds 

Number of Day(s) in the Systems 3 



If you has'e any problems, contact the Biopolymers Facility 

Your '(assigned System Id number is 8713 

Thank you for using the HHMI Biopolymer Facility. 






Primers used to sequence the mouse FucTVII genomic sequence in their order of 
appearance in the sequence. 



3242 

1088B 

9392A 

1042 

8660A 

9393A 

986B 

672B 

887B 

8993 

671B 

3511B 

945B 

715B 

2931 

2932 

8661A 

911B 

9077 

9076 

3445B 

8953 

8952 

8904 

8903 

8902 

8875 

624B 

8874 

8867 

8851 

8850 

8771 

8852 

8714 

8715 

8848 

8849 

8868 

8876 

625B 

8905 

8877 

8954 

8967 

8713 



Exhibit D 



EXHIBIT E: Mouse FucT-VII gene, from phage 104, annotated with DNA 
sequencing primers used to sequence the phage, with start and stop codons, 
and with relevant restriction sites. Mouse genomic DNA sequence displayed 
£rom position 25,277,900 to 25,282,400 containing the coding sequence for the 
mouse FucT-VII gene 



CTACCCTGCT CTGGTTGGAC GAGGGTCCAC AAGGTCTCTT AGGCTGGGTA GAATAGAATG 60 
GATGGGACGA GACCAACCTG CTCCCAGGTG TTCCAGAGAA TCCGACCCAT CTTATCTTAC 



TGTGATCCTG ATCCTGGAAC CCCAGATGTA AAGCTGGGTT TGGGTGCCCT TGTGAGTGAG 120 
ACACTAGGAC TAGGACCTTG GGGTCTACAT TTCGACCCAA ACCCACGGGA ACACTCACTC 

GAGGCCTGGT GAGGTGAGGT GGTATGTTGA GGTCCCCTGG CTTTCCCTTT GACTCATGAT 180 
CTCCGGACCA CTCCACTCCA CCATACAACT CCAGGGGACC GAAAGGGAAA CTGAGTACTA 



GTCTCACATT CCCCCCACCC CCTTTTCCAT CCTGACCCCA TTTCTGAGCT AAATTTCCGA 240 
CAGAGTGTAA GGGGGGTGGG GGAAAAGGTA GGACTGGGGT AAAGACTCGA TTTAAAGGCT 



ACTGACTCCT CAGTTGGCAA GTTCTCATGG TCAGGTGCCC TACAGTTAAC AGACCCTGTG 300 
TGACTGAGGA GTCAACCGTT CAAGAGTACC AGTCCACGGG ATGTCAATTG TCTGGGACAC 



GGACCCTCCT CCAAACTGAG CTGGCATGGG GAGGGGGTCA GTATAACAGC AAGGCAGATG 3 60 
CCTGGGAGGA GGTTTGACTC GACCGTACCC CTCCCCCAGT CATATTGTCG TTCCGTCTAC 



TGGGGGAGGT TCCTTCAAAT CCACCCAGGA AGGGAAGAGC ATGTGGGCGT GGGTGAGGCT 42 0 
ACCCCCTCCA AGGAAGTTTA GGTGGGTCCT TCCCTTCTCG TACACCCGCA CCCACTCCGA 
3242B 

GGGGCAAAGG CCCCAGCCAG CCTGGCGGCA CAAACA6GAA G6ACAGCAGG CTCTGGCAGC 480 
CCCCGTTTCC GGGGTCGGTC GGACCGCCGT GTTTGTCCTT CCTGTCGTCC GAGACCGTCG 

PstI 

CAGAAGCCTG TGGCCCCAAG CTGGCAGGAT GGCCCCCTTC CTGCAGGTCC CCCACAGCCT 540 
GTCTTCGGAC ACCGGGGTTC GACCGTCCTA CCGGGGGAAG GACGTCCAGG GGGTGTCGGA 



TCTGGGTTCC TGACACGAGA GAAGAGGTGG GGCGGGGTGA AGTGAACTCT GAAGCCAAAA 600 
AGACCCAAGG ACTGTGCTCT CTTCTCCACC CCGCCCCACT TCACTTGAGA CTTCGGTTTT 



TGTGACTCTC CTGGGGTCAC CAGCTTGGGG AGAGGTGAAG AAAGATGCCG GGGCGGAAAC 660 
ACACTGAGAG GACCCCAGTG GTCGAACCCC TCTCCACTTC TTTCTACGGC CCCGCCTTTG 

EcoRI 1088B 
AAAGGGGCAG ATATCACTAT GGTTATCTTA CTAAGCACAG AGTAACTGAA AAAGCAAGGG 72 0 
TTTCCCCGTC TATAGTGATA CCAATAGAAT GATTCGTGTC TCATTGACTT TTTCGTTCCC 

93 92A 

TACCGCTGCC CACCTCGTGC CCACCTTACG TTATACCTCA AACCAGCTAG ATAGTTTCTG 7 80 
ATGGCGACGG GTGGAGCACG GGTGGAATGC AATATGGAGT TTGGTCGATC TATCAAAGAC 



ATGGCACCCA TACCCTCCCT TCCCCTTTAG 
TACCGTGGGT ATGGGAGGGA AGGGGAAATC 
1042B 8660B 
AAGTTATACC CTGCGAGGGG ATGGGCAGGG 
TTCAATATGG GACGCTCCCC TACCCGTCCC 

GCCTCTGCCC TGGCCATGGC ACTGCTGTCA 
CGGAGACGGG ACCGGTACCG TGACGACAGT 



GCATTGCGCA AGCTCTCCAC CACAATCTGG 840 
CGTAACGCGT TCGAGAGGTG GTGTTAGACC 

CACTTCTGAG GTGCCAATCA GCCTGCACTC 900 
GTGAAGACTC CACGGTTACT CGGACGTGAT 
9393A 

GTTTCTTGGT ACCTGTCTCA ACAGCAGCCT 960 
CAAAGAACCA TGGACAGAGT TGTCGTCGGA 



TGTCACGTGA GACTATGGCT GGCGGTGGGG GTGGGGGCAG GAATCCTAGA AGCACAGGAG 1020 
ACAGTGCACT CT6ATACCGA CCGCCACCCC CACCCCCGTC CTTAGGATCT TCGTGTCCTC 



lofS 
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986B 672B 

TGACATAGGG TCGGGTCGGG CAGAGCGAAG TGTAGGAA6T GATCCCCAAA GGGATGCTGG 1080 
ACTGTATCCC AGCCCAGCCC GTCTCGCTTC ACATCCTTCA CTAGGGGTTT CCCTACGACC 

Sad 

GGACGATCTG GCCAACACTG TCCTCCCATT CAAAACTCCC AGTCTGGAGC TCTGGGACAT 1140 
CCTGCTAGAC CGGTTGTGAC AGGAGGGTAA GTTTTGAGGG TCAGACCTCG AGACCCTGTA 



GGACAAGCCA GGCCTGCTAT TCTCCATACA GGGCTCCATA GTGTCTGGCT CAGCAGAGTG 1200 
CCTGTTCGGT CCGGACGATA AGAGGTATGT CCCGAGGTAT CACAGACCGA GTCGTCTCAC 
8993 887B 
GGGGATCTGG TGGGGATGGA GGAAGCTTAG CTAAAAGCTT TGTATAGGCT GAAGCTCTGA 1260 
CCCCTAGACC ACCCCTACCT CCTTCGAATC GATTTTCGAA ACATATCCGA CTTCGAGACT 



GTGACCCTGC TGGGCCACCC TACCCTGGTC 
CACTGGGACG ACCCGGTGGG ATGGGACCAG 

AGGCTTGGTG AGATGGAGAG GAACCTTGGC 
TCCGAACCAC TCTACCTCTC CTTGGAACC6 
3511B 

GCTGGAGGGG AATCAAACAA GCCTGGACCT 
CGACCTCCCC TTAGTTTGTT CGGACCTGGA 

Start codon 
GTGG ATG CCA ACCCCCTGCC CACCAGCCTG 
CACCTACGGT TGGGGGACGG GTGGTCGGAC 

TCCCTTTCCA GACTGGAAAG CCCCCTCCTG 
AGGGAAAGGT CTGACCTTTC GGGGGAGGAC 
715B 2931B 
TTCCAGCCCT GGACCTTGGG CT6AACCTAC 
AAGGTCGGGA CCTGGAACCC GACTTGGATG 

GCAGGGAAAG ATAAGAATCC CCAGGGCACC 
CGTCCCTTTC TATTCTTAGG GGTCCCGTGG 



TGGGCTGGGT CATTGCATCC CCAGATTGGA 1320 
ACCCGACCCA GTAACGTAGG GGTCTAACCT 

TACAAGCTAT AGCTTTGCCC ACCAGAGCCT 1380 
ATGTTC6ATA TCGAAACGGG TGGTCTCGGA 
671B 

GAGGCTGG6A CTAGCTTTCC TGTTTCTGGA 1440 
CTCCGACCCT GATCGAAAGG ACAAAGACCT 

946B 

CCTGTCCACG CCAGGGACAC ACAGACTCCT 15 0 0 
GGACAGGTGC GGTCCCTGTG TGTCTGAGGA 

GGAGAGCAGG AAGGAAGCAA CCTGCAACTC 1560 
CCTCTCGTCC TTCCTTCGTT GGACGTTGAG 

AGTTCAAGGT TTGTATGCTC ACAGGTCTTG 162 0 
TCAAGTTCCA AACATACGAG TGTCCAGAAC 

2932B PstI 
CTCCCCCCCG CCCCCCAGTC CACTGCAGGT 1680 
GAGGGGGGGC GGGGGGTCAG GTGACGTCCA 



AGCTCCTGGG TCTGCCCTTC AGGGCAAGTG CTGACGCTCC ATCAGACTGT GATGGGGCCC 1740 
TCGAGGACCC AGACGGGAAG TCCCGTTCAC GACTGCGAGG TAGTCTGACA CTACCCCGGG 

8661A 

TTTTCTGAGG ATGACAATTC TGAGAACAAG GCATTTTTCT AGAGGTGGCA GAACAGCATT 1800 
AAAAGACTCC TACTGTTAAG ACTCTTGTTC CGTAAAAAGA TCTCCACCGT CTTGTCGTAA 



TTGTGATGCC CGAGGATCTG GGAGCACAGG TCCAGCTTAA TGAGGGATTG GAGGAAGTGG 1860 
AACACTACGG GCTCCTAGAC CCTCGTGTCC AGGTCGAATT ACTCCCTAAC CTCCTTCACC 
911B 

GTATCATCAT TACAGGGAGG GGCCTCTGTG GCCTCCTGGG AAAATGCAGT TGCTCTCTTT 1920 
CATAGTAGTA ATGTCCCTCC CCGGAGACAC CGGAGGACCC TTTTACGTCA ACGAGAGAAA 

9077 

GGGTGGCCTG GGGTTGTGTG GTGGGCAGAG GACGGAGGTG CTCATTGGGG GAAGGGATCA 1980 
CCCACCGGAC CCCAACACAC CACCCGTCTC CTGCCTCCAC GAGTAACCCC CTTCCCTAGT 



CTTCTGCTCA GAGTGCTCGC AAGGGCCTTT 
GAAGACGAGT CTCACGAGCG TTCCCGGAAA 

TCCTCCTCTT CCTCCTTCTC CTCTTCCTCC 
AGGAGGAGAA GGAGGAAGAG GAGAAGGAGG 



CCTTTTCCTG AAGGCAAGCA GGCCTCCTCC 2 040 
GGAAAAGGAC TTCCGTTCGT CCGGAGGAGG 

9076 3445B 
TCTTTCTCCA TATGCCTAGC T6GTCATTTC 2100 
AGAAAGAGGT ATACGGATCG ACCAGTAAAG 
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8953 

TAGGGACCAG CATGGTTGGG AAGGGGGCCT TGTCTTGGCC TTCCTCTTGT CTCAATTCCC 2160 
ATCCCTGGTC GTACCAACCC TTCCCCCGGA ACAGAACCGG AAGGAGAACA GAGTTAAGGG 

TCTTTGAGCA GAAGACGGGG TGGGTGGGGT AGGGTTGGAT AGTGGTTGAT GCCAAAGATT 222 0 
AGAAACTCGT CTTCTGCCCC ACCCACCCCA TCCCAACCTA TCACCAACTA CGGTTTCTAA 

3512B 8952 

GAAGGGGTAG GGCGGGGCAG AAGTGGGAAG GTCCCTGGCT TCCTCACCTT GGTAGATGGT 2280 
CTTCCCCATC CCGCCCCGTC TTCACCCTTC CAGGGACCGA AGGAGTGGAA CCATCTACCA 

GAGGAGCCCC AGAGGTTGAG CTGAGCAGCA GCTGTGATTT CAGGGTGCCT CTGTTGGAGA 2340 
CTCCTCGGGG TCTCCAACTC GACTCGTCGT CGACACTAAA GTCCCACGGA GACAACCTCT 

8904 

GGCTGCTGTG ATTTGAAAAT CTTCTTTCCT TGGTGACAAT TCCAGAAGGC TCCAGATGAA 2400 
CCGACGACAC TAAACTTTTA GAAGAAAGGA ACCACTGTTA AGGTCTTCCG AGGTCTACTT 
Aflll 

TTGTATTGGT GAGTGCCTGG CCCTTAAGCA GTCCCAGCTG GGGATGATGG GGATTTATGG 2460 
AACATAACCA CTCACGGACC GGGAATTCGT CAGGGTCGAC CCCTACTACC CCTAAATACC 

8903 8902 Kpnl 

GTGTCCCTGA GCCTAGGGTG ACAGGGCCTC TCCTTTTTTT TTTATTCTGC TTCAGGGTAC 2 520 

CACAGGGACT CGGATCCCAC TGTCCCGGAG AGGAAAAAAA AAATAAGACG AACTCCCATG 

CACCCCACCA GGAGGCTGCG GGCCTGGGGC GGCCTAGCTG GAGGAGCAAC ATTCATGGTA 25 8 0 
GTGGGGTGGT CCTCCGACGC CCGGACCCCG CCGGATCGAC CTCCTCGTTG TAAGTACCAT 



ATTTGGTTTT TCTGGCTGTG GGGATCAGCT CCTGGAAGTG CCCCTGTGCC TCAGTCCACA 2 64 0 
TAAACCAAAA AGACCGACAC CCCTAGTCGA GGACCTTCAC GGGGACACGG A6TCAGGTGT 

624B 8875 

CTCACCATCC TTATCTGGCA CTGGCCTTTC ACCAACCGGC CGCCAGAGCT ACCTGGTGAC 2 700 
GA6TGGTAGG AATAGACCGT GACCGGAAAG TGGTTGGCCG GCGGTCTCGA TGGACCACTG 
8874 

ACCTGCACTC GCTATGGCAT GGCCAGCTGC CGTCTGAGTG CTAACCGGAG CCTGCTAGCC 2 760 
TGGACGTGAG CGATACCGTA CCGGTCGACG GCAGACTCAC GATTGGCCTC GGACGATCGG 

8867 

AGTGCTGATG CTGTGGTCTT CCACCACCGT GAGCTGCAAA CCCGGCAATC TCTCCTACCC 2820 
TCACGACTAC GACACCAGAA GGTGGTGGCA CTCGACGTTT GGGCCGTTAG AGAGGATGGG 
8851 

CTGGACCAGA GGGGACACGG ACAGCCTTGG GTCTGGGCCT CCATGGAATC GCCCAGTAAT 2 880 
GACCTGGTCT CCGGTGTGCC TGTCGGAACC CAGACCCGGA GGTACCTTAG CGGGTCATTA 



ACCCATGGTC TCCATCGCTT CCGGGGCATC 
TGGGTACCAG AGGTAGCGAA GGCCCCGTAG 

EcoRI 8850 
TCAGATATCT TTGTACCCTA CGGTCGCTTG 
AGTCTATAGA AACATGGGAT GCCAGCGAAC 



TTCAACTGGG TGCTGAGCTA TCGGCGTGAT 2940 
AAGTTGACCC ACGACTCGAT AGCCGCACTA 
8771 

GAGCCTCTCT CTGGGCCCAC ATCCCCACTA 3 000 

CTCGGAGAGA GACCCGGGTG TAGGGGTGAT 



CCGGCCAAAA GCAGGATGGC TGCCTGGGTG ATCAGCAATT TCCAGGAGCG GCAGCAGCGT 3 060 
GGCCGGTTTT CGTCCTACCG ACGGACCCAC TAGTCGTTAA AGGTCCTCGC CGTCGTCGCA 

PstI 8852 
GCAAAGCTGT ACCGGCAGCT GGCCCCTCAT CTGCAGGTGG ATGTGTTCGG TCGCGCCAGC 3120 
CGTTTCGACA TGGCCGTCGA CCGGGGAGTA GACGTCCACC TACACAAGCC AGCGCGGTCG 



GGACGGCCCC TATGCGCTAA TTGTCTGCTG CCCACTTTGG CCCGGTACCG CTTCTACCTG 3180 
CCTGCCGGGG ATACGCGATT AACAGACGAC GGGTGAAACC GGGCCATGGC GAAGATGGAC 
8714 

GCCTTTGAGA ACTCACAGCA TCGGGACTAC ATCACTGAGA AGTTCTGGCG CAATGCCCTG 3240 
CGGAAACTCT TGAGTGTCGT AGCCCTGATG TAGTGACTCT TCAAGACCGC GTTACGGGAC 
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GCGGCTGGTG CTGTACCCGT GGCGCTGGGA 
CGCCGACCAC GACATGGGCA CCGCGACCCT 
8715 

CCACCAGATG CCTTTGTACA CGTGGACGAC 
GGTGGTCTAC GGAAACATGT GCACCTGCTG 



8715 

CCTCCTCGGG CCACCTACGA GGCTTTTGTG 3300 
GGAGGAGCCC GGTGGATGCT CCGAAAACAC 
8848 

TTCAGCTCTG CCCGTGAACT GGCTGTCTTC 3360 
AAGTCGAGAC GGGCACTTGA CCGACAGAAG 



CTCGTCAGCA TGAATGAGAG TCGTTATCGT GGCTTCTTTG CTTGGCGAGA CCGGCTCCGT 3420 
GAGCAGTCGT ACTTACTCTC AGCAATAGCA CCGAAGAAAC GAACCGCTCT GGCCGAGGCA 
8868 8849 

GTGCGGCTCC TGGGTGACTG GAGGGA6CGC TTCT6CACCA TCTGTGCCCG CTACCCTTAC 3480 
CACGCCGAGG ACCCACTGAC CTCCCTCGCG AAGACGTGGT AGACACGGGC GATGGGAATG 

Stop codon 8876 
TTGCCCCGCA GCCAGGTCTA TGAAGACCTT GAAAGCTGGT TCCAGGCT TG AA CTCCTGCT 3540 
AACGGGGCGT CGGTCCAGAT ACTTCTGGAA CTTTCGACCA AGGTCCGAAC TTCAGGACGA 

625B 

GCTGGGAGAG GCTGGATGGG TGGGAGACTG ATGTTGAAAC CAAAGAGCTG GGCATCCAGG 3600 
CGACCCTCTC CGACCTACCC ACCCTCTGAC TACAACTTTG GTTTCTCGAC CCGTAGGTCC 

8905 EcoRI 

CTTTTGGTCA CCATGGCACT ACCCCAAGGC TTTTCCTGTT CAGTGAGCAG GAATTCAGGA 3 660 
GAAAACCAGT GGTACCGTCA TGGGGTTCCG AAAAGGACAA GTCACCTCTC CTTAAGTCCT 
8877 

TATAAGGAGA AAACTGGGCT GAGATGCCCT GGTGGGCTTT AGAGTAGGGG CCCAGGATAA 3 72 0 
ATATTCCTCT TTTGACCCGA CTCTACGGGA CCACCCGAAA TCTCATCCCC GGGTCCTATT 



GAGACAATGA ATTAATGAGG AGCATATGGG 
CTCTGTTACT TAATTACTCC TCGTATACCC 

GACCCATGGC TGAAGGCTCC ATGCCCATGG 
CTGGGTACCG ACTTCCGAGG TACGGGTACC 
8954 

AAGGTGCTTA GCCTCAAGGT TGCAGATGCA 
TTCCACGAAT CGGAGTTCCA ACGTCTACGT 

CTGGGCGCAG GGGGTTGTGG AAGGACAGTG 
GACCCGCGTC CCCCAACACC TTCCTGTCAC 

TCCCCCAGGG AAAGAGGCAC TACTAATAAA 
AGGGGGTCCC TTTCTCCGTG ATGATTATTT 
Sad 

GTTAGGCAGC AGAGCTCACC AGCCAGCTTC 
CAATCCGTCG TCTCGAGTGG TCGGTCGAAG 



GAAGGTGGCT GAGGGTCCCT GACTTACCTT 3780 
CTTCCACCGA CTCCCAGGGA CTGAATGGAA 

CTGGAGCTGG GACCCTACAC TTCTATAGTC 3 840 
GACCTCGACC CTGGGATGTG AAGATATCAG 

CCCTCTAGTA CTCTGGGTGC AGACTGTACA 3900 
GGGAGATCAT GAGACCCACG TCTGACATGT 
8967 

CAGATGATTC TGGGCTTTTG ACACCACAGT 3960 
GTCTACTAAG ACCCGAAAAC TGTGGTGTCA 

End of cDNA (G, bold and underlined) 
AACACTGACA gAAATCTCCT GGTCAAGTCT 4020 
TTGTGACTGT CTTTAGAGGA CCAGTTCAGA 

CTCTGCTCAA TTCCCTCCGG CAGCCATTAT 4 080 
GAGACGAGTT AAGGGAGGCC GTCGGTAATA 



TGGGTTTCTC GTTTCTGTCT GAGAGCCTTG CTTGAGTGGT ACCTTACCAG GAACTCAAAG 4140 
ACCCAAAGAC CAAAGACAGA CTCTCGGAAC GAACTCACCA TGGAATGGTC CTTGAGTTTC 

8713 

CCCACGGCAG GTACAGACCT GAGAACTGAG GTCAGACACA GCTGTGGCTG AGGTGCCACA 4200 
GGGTGCCGTC CATGTCTGGA CTCTTGACTC CAGTCTGTGT CGACACCGAC TCCACGGTGT 



TGTCATAGGT CTCAGTGGGA GGTGTGTCCT GTGTGATGGG GTGTGATGTA TCCGTTAGGG 4260 
ACAGTATCCA GAGTCACCCT CCACACAGGA CACACTACCC CACACTACAT AGGCAATCCC 
PstI 

CTTTCACTGA AGAGCCTGCT GCAGGTGCCC ACTGTGTTGG ACTGGGTGGG CCAGGAGGAG 432 0 
GAAAGTGACT TCTCGGACGA CGTCCACGGG TGACACAACC TGACCCACCC GGTCCTCCTC 



ATGAGAGGTG AGGCTATGAG TGTATGACAG ATTGAGCTCC TGGGATGGGC TGGGGCTTGG 43 80 
TACTCTCCAC TCCGATACTC ACATACTGTC TAACTCGAGG ACCCTACCCG ACCCCGAACC 
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GTTTGTCCGG GGATGGGGTG GCAGTACAGG CAGGAAGCTG CCCTCCCCCT GTGGTTTGTG 4440 
CAAACAGGCC CCTACCCCAC CGTCATGTCC GTCCTTCGAC GGGAGGGGGA CACCAAACAC 

GGAAAGGCCT AACCATGGCT TCCTGCCCTA ATCTAGCCTC ATGGG 4485 
CCTTTCCGGA TTGGTACCGA AGGACGGGAT TAGATCGGAG TACCC 
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BLAST Basic Local Alignment Searcii Tool 

Job Title: lcl|32071 (8970 letters) 



BLASTN 2.2.17 (Aug-26-2007) 

RID: HB3E8W8B013 Database: mouse build 37 RNA, reference and alternate assemblies 53,645 sequences; 
5,338,491,926 total letters 

I eanomaViW I Show positions of the BLAST hits in the house mouse genome using the Entrez 
krmmiriiVW . . ] Genomes IWapViewer 

Query= Length=8970 



Distribution of 178 Blast Hits on the Query Sequence 




Color key for alignment scores 



Query! 



0 
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4500 
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7500 




http://www.ncbi.nlm.nih.gov/BLAST/Blast.cgi 
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Legend for links to other resources: CD UnlGene Gene S Structure Map Viewer 



Sequences producing significant alignments: 

(Click headers to sort columns) 



Transcripts 



t)M_013524.2 Mus musculus fucosyltran 


sferase 7 (Fut7), mRNA 117 






Genomic sequences [show first] 








NW_001030686.1 Mus musculus chromosome 
assembly (based on Celer 




7907 47% 2e-23 100% 




NT_039206.7 Mus musculus chromosome 


2 genomic contig, strain C57BL/6J 121 


7962 48* 2e-23 100% 
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PubMed Nucleotide 

Search Nucleotide 

Limits 

Display GenBanl< 
Range: from begin 



r Nucleotide 



PMC 



My NCBI 

[Sian..!.nl [Beaisterl 

OMIM Books 



Preview/Index 
Show 5 Send to 

to end □ Reverse complemented strand Features: 



[Go| I Clear | 

History Clipboard Details 

Hide: D sequence LI all but gene, CDS and mRNA features 
0STS 0Exon 0 [ 



□ 1: NM_013524 . Reports Mus musculus fuco...[gi:l 18129912] 
Comment Feature 



LOCUS 

DEFINITION 

ACCESSION 

VERSION 

KEYWORDS 

SOURCE 

ORGANISM 



NM_013524 2185 bp mRNA linear 

Mus musculus fucosyltransferase 7 (Fut7), mRNA. 
NM_013524 

NM_013524.2 01:118129912 

Mus musculus (house mouse) 

Mus....musc.u,l,u.s 



ROD 03-SEP-2007 



JOURNAL 
PUBMED 
REMARK 



REFERENCE 
AUTHORS 
TITLE 

JOURNAL 
PUBMED 
REFERENCE 
AUTHORS 
TITLE 

JOURNAL 
PUBMED 
REFERENCE 
AUTHORS 
TITLE 

JOURNAL 
PUBMED 
REFERENCE 
AUTHORS 

TITLE 

JOURNAL 
PUBMED 
REMARK 



Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; 
Mammalia; Eutheria; Euarchontoglires; Glires; Rodentia; 
Sciurognathi; Muroidea; Muridae; Murinae; Mus. 

1 (bases 1 to 2185) 

Hiraolca,N., Petryniak, B. , Kawashima, H. , Mitoma,J., Akama,T.O., 
Fukuda,M.N., Lowe, J. B. and Fukuda,M. 

Significant decrease in alphal, 3-linked fucose in association with 
increase in 6-sulfated N-acetylglucosamine in peripheral lymph node 
addressin of FucT-VII-def icient mice exhibiting diminished 
lymphocyte homing 

Glycobiology 17 (3), 277-293 (2007) 
17172261 

GeneRIF: Keratan sulfate sulf otransferase competes with FucT-VII 
for the same acceptor substrate and downregulates the synthesis of 
L-selectin ligand by inhibiting alphal, 3-fucosylation. 

2 (bases 1 to 2185) 

Laubli,H., Stevenson, J. L. , Varki,A., Varki,N.M. andBorsig,L. 
L-selectin facilitation of metastasis involves temporal induction 
of Fut 7 -dependent ligands at sites of tumor cell arrest 
Cancer Res. 66 (3), 1536-1542 (2006) 

16.452210. 

3 (bases 1 to 2185) 

Chen,S., Kawashima, H. , Lowe, J. B., Lanier, L.L. and Fukuda,M. 
Suppression of tumor formation in lymph nodes by 
L-selectin-mediated natural killer cell recruitment 
J. Exp. Med. 202 (12), 1679-1689 (2005) 

16 3 52740 

4 (bases 1 to 2185) 

Eom,H.S., Rubio,M.T., Means, T.K., Luster, A. D. and Sykes,M. 
T-cell P/E-selectin ligand alpha (1, 3) fucosylation is not required 
for graft-vs-host disease induction 
Exp. Hematol. 33 (12), 1564-1573 (2005) 

1633.8,50.0. 

5 (bases 1 to 2185) 

Satoh,T., Kanai,Y., Wu,M.H., Yokozeki,H., Kannagi,R., Lowe, J. B. and 

Nishioka, K. 

Synthesis of {alpha} (1,3) fucosyltransferases IV- and Vll-dependent 
eosinophil selectin ligand and recruitment to the skin 
Am. J. Pathol. 167 (3), 787-796 (2005) 

16127 157 

GeneRIF: FT-IV and FT-VII are both important contributors to 
selectin-dependent eosinophil recruitment to the skin and may 
represent therapeutic targets for treating diseases in which 
eosinophil recruitment contributes to pathophysiology. 
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JOURNAL 
PUBMED 
REFERENCE 
AUTHORS 

TITLE 

JOURNAL 
PUBMED 
REFERENCE 
AUTHORS 

TITLE 

JOURNAL 
PUBMED 
REFERENCE 
AUTHORS 



JOURNAL 
PUBMED 
REFERENCE 
AUTHORS 



JOURNAL 
PUBMED 
COMMENT 



6 (bases 1 to 2185) 

Homeister, J.W. , Thall,A.D., Petryniak, B. , Maly,P., Rogers, C.E., 
Smith, P. L., Kelly, R. J., Gersten, K.M. , Askari,S.W., Cheng, G., 
Smithson,G., Marks, R.M., Misra,A.K., Hindsgaul, 0. , von Anclrian,U.H. 
and Lowe, J.B. 

The alpha (1, 3) fucosyltransferases FucT-IV and FucT-VII exert 
collaborative control over selectin-dependent leukocyte recruitment 

and lymphocyte homing 

Immunity 15 (1), 115-126 (2001) 

11485743 

7 (bases 1 to 2185) 

Beck, P. L., Xavier,R., Lu,N., Nanda,N.N., Dinauer,M., Podolsky, O.K. 
and Seed,B. 

Mechanisms of NSAID-induced gastrointestinal injury defined using 
mutant mice 

Gastroenterology 119 (3), 699-705 (2000) 

10982764 

8 (bases 1 to 2185) 

Weninger,W., Ulfman,L.H., Cheng, G., Souchkova, N. , Quackenbush, E . J. , 
Lowe, J.B. and von Andrian,U.H. 

Specialized contributions by alpha (1, 3) -fucosyltransferase-IV and 
FucT-VII during leukocyte rolling in dermal microvessels 
Immunity 12 (6), 665-676 (2000) 

10894166 

9 (bases 1 to 2185) 

Maly, P., ThalljA., Petryniak, B. , Rogers, C.E., Smith, P. L., 
Marks, R.M., Kelly, R. J., Gersten, K.M. , Cheng, G., Saunders, T. L. , 
Camper, S. A., Camphausen,R.T. , Sullivan, F.X. , Isogai,Y., 
Hindsgaul, 0., von Andrian,U.H. and Lowe, J.B. 
The alpha(l,3)fucosyltransferase Fuc-TVII cc 
trafficking through an essential role in L-, 
ligand biosynthesis 
Cell 86 (4), 643-653 (1996) 
8752218 

10 (bases 1 to 2185) 

Smith, P. L., Gersten, K.M. , Petryniak, B. , Kelly, R. J., Rogers, C, 
Natsuka,y., Alford,J.A. Ill, Scheidegger, E . P. , Natsuka,S. and 
Lowe, J.B, 

Expression of the alpha (1, 3) fucosyltransferase Fuc-TVII in lymphoid 
aggregate high endothelial venules correlates with expression of 
L-selectin ligands 

J. Biol. Chem. 271 (14), 8250-8259 (1996) 
86265.19 

PROVISIONAL REFSEO : This record has not yet been subject to final 
NCBI review. The reference sequence was derived from MJ3,25.57.,.i. 
On Nov 17, 2006 this sequence version replaced gi: 7305072. 

Sequence Note: The RefSeq transcript and protein were derived from 
genomic sequence to make the sequence consistent with the reference 
genome assembly. The genomic coordinates used for the transcript 
record were based on alignments. 

Publication Note: This RefSeq record includes a subset of the 
publications that are available for this gene. Please see the 
Entrez Gene record to access additional publications. 
REFSEQ_SPAN PRIMARY_IDENTIFIER PRIMARY_SPAN COMP 



1-13 
14-493 
494-699 
700-2185 



AL732557.4 
AL732557.4 
AL732557.4 
AL732557.4 
Location/Qualifiers 
1..2185 

/organism="Mus musculus" 

/mol_type="mRNA" 

/strain="C57BL/6" 

/db_xref ="taxon : IQOS.Q." 

/chromosome="2" 

1. .2185 



96057-96069 
96262-96741 
97346-97551 
97659-99144 
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/gene="Fut7" 

/note="fucosyltransferase 7; synonyms: FTVII, AI853193, 
Fuc-TVII, FucT-VII, MGC124225" 
/db_x r e f = " Gene I D : 143.4 7 " 
/db_xref="MGI : 107692" 
1. .13 

/gene="Fut7" 

/inf erence="alignment : Splign" 

/number=l 

14. .493 

/gene="Fut7" 

/ inf erence="alignment : Splign" 

/number=2 

255. .1881 

/gene="Fut7" 

/db_xref ="UniSTS : .40.181" 

494. .699 

/gene="Fut7" 

/inf erence="alignment : Splign" 

/number=3 

687. .1715 

/gene=" Fut7" 

/ GO_compo n e n t = " .i .n t e .g.r al _ t o^^ m^^ ; memb r a n e " 

/GO_f unction=" fucosyl trans f erase activity; .tr.an...s.f.er.a..s..e. 

.ac..ti.Yiti!,; transferase activity, trans ferringL glycosyl 



/GO_process="protein amino, acid glycosylation" 
/codon_start=l 

/product=" fucosyltransf erase 7" 

/protein_id=" N.P .0,3 .8 .55 ,2 ..,..1 " 

/db_xref="GI: 7305073" 
/db_xref ="CCDS : CCDS 1.5.7.7 2, .1 " 
/db_xref ="GeneID : .1.4.34.7 
/db_xref ="MGI : .1.0..7..6.9.2 " 

/translation="MNCIGYHPTRRLRAWGGLAGGATFMVIWFFWLWGSAPGSAPVPQ 

STLTILIWHWPFTNRPPELPGDTCTRYGMASCRLSANRSLLASADAVVFHHRELQTRQ 

SLLPLDQRPHGQPWVWASMESPSNTHGLHRFRGIFNWVLSYRRDSDIFVPYGRLEPLS 

GPTSPLPAKSRMAAWVISNFQERQQRAKLYRQLAPHLQVDVFGRASGRPLCANCLLPT 

LARYRFYLAFENSQHRDYITEKFWRNALAAGAVPVALGPPRATYEAFVPPDAFVHVDD 

FSSARELAVFLVSMNESRYRGFFAWRDRLRVRLLGDWRERFCTICARYPYLPRSQVYE 

DLESWFQA" 

700. .2185 

/gene=" Fut7" 

/inf erence="alignment : Splign" 

/number=4 

1849. .1969 

/gene="Fut7" 

/standard_name="AI853193" 
/db_x r e f = " UniSTS : .1.7 8.58.1 " 
1870. .2043 
/gene="Fut7" 

/db_xref ="UniSTS : 224625" 
2169. .2174 
/gene="Fut7" 



1 ccatggcact 

61 atacagggct 

121 cttagctaaa 

181 tggtctgggc 

241 ttggctacaa 

301 gacctgaggc 

361 gcctgcctgt 

421 tcctgggaga 

481 cctacagttc 

541 ggtccctggc 

601 agctgtgatt 

661 ttggtgacaa 

721 tgcgggcctg 



gctccagtct 
ccatagtgtc 
agctttgtat 
tgggtcattg 
gctatagctt 
tgggactagc 
ccacgccagg 
gcaggaagga 
aagtggttga 
ttcctcacct 
tcagggtgcc 
ttccagaagg 
gggcggccta 



ggagctctgg 
tggctcagca 
aggctgaagc 
catccccaga 
tgcccaccag 
tttcctgttt 
gacacacaga 
agcaacctgc 
tgccaaagat 
tggtagatgg 
tctgttggag 
ctccagatga 
gctggaggag 



gacatggaca 
gagtggggga 
tctgagtgac 
ttggaaggct 
agcctgctgg 
ctggagtgga 
ctccttccct 
aactcttcca 
tgaaggggta 
tgaggagccc 
aggctgctgt 
attgtattgg 
caacattcat 



agccaggcct 
tctggtgggg 
cctgctgggc 
tggtgagatg 
aggggaatca 
tgccaacccc 
ttccagactg 
gccctggacc 
gggcggggca 
cagaggttga 
gatttgaaaa 
gtaccacccc 
ggtaatttgg 



gctattctcc 
atggaggaag 

gagaggaacc 
aacaagcctg 
ctgcccacca 
gaaagccccc 
ttgggctgaa 
gaagtgggaa 
gctgagcagc 
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781 tgtggggatc agctcctgga agtgcccctg 
841 ggcactggcc tttcaccaac cggccgccag 
901 gcatggccag ctgccgtctg agtgctaacc 
961 tcttccacca ccgtgagctg caaacccggc 
1021 acggacagcc ttgggtctgg gcctccatgg 
1081 gcttccgggg catcttcaac tgggtgctga 
1141 cctacggtcg cttggagcct ctctctgggc 
1201 tggctgcctg ggtgatcagc aatttccagg 
1261 agctggcccc tcatctgcag gtggatgtgt 
1321 ctaattgtct gctgcccact ttggcccggt 
1381 agcatcggga ctacatcact gagaagttct 
1441 ccgtggcgct gggacctcct cgggccacct 
1501 tacacgtgga cgacttcagc tctgcccgtg 
1561 agagtcgtta tcgtggcttc tttgcttggc 
1621 actggaggga gcgcttctgc accatctgtg 
1681 tctatgaaga ccttgaaagc tggttccagg 
1741 tgggtgggag actgatgttg aaaccaaaga 
1801 cactacccca aggcttttcc tgttcagtga 
1861 ggctgagatg ccctggtggg ctttagagta 
1921 gaggagcata tggggaaggt ggctgagggt 
1981 ctccatgccc atggctggag ctgggaccct 
2041 aggttgcaga tgcaccctct agtactctgg 
2101 gtggaaggac agtgcagatg attctgggct 
2161 gcactactaa taaaaacact gacag 



tgcctcagtc cacactcacc atccttatct 
agctacctgg tgacacctgc actcgctatg 
ggagcctgct agccagtgct gatgctgtgg 
aatctctcct acccctggac cagaggccac 
aatcgcccag taatacccat ggtctccatc 
gctatcggcg tgattcagat atctttgtac 
ccacatcccc actaccggcc aaaagcagga 
agcggcagca gcgtgcaaag ctgtaccggc 
tcggtcgcgc cagcggacgg cccctatgcg 
accgcttcta cctggccttt gagaactcac 
ggcgcaatgc cctggcggct ggtgctgtac 
acgaggcttt tgtgccacca gatgcctttg 
aactggctgt cttcctcgtc agcatgaatg 
gagaccggct ccgtgtgcgg ctcctgggtg 
cccgctaccc ttacttgccc cgcagccagg 
cttgaactcc tgctgctggg agaggctgga 
gctgggcatc caggcttttg gtcaccatgg 
gcaggaattc aggatataag gagaaaactg 
ggggcccagg ataagagaca atgaattaat 
ccctgactta ccttgaccca tggctgaagg 
acacttctat agtcaaggtg cttagcctca 
gtgcagactg tacactgggc gcagggggtt 
tttgacacca cagttccccc agggaaagag 



I yyriteiQihgjdeip..Dg.s.k 

NmiMUMIMH 
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Blast 2 Sequences results 

PubMed Entrez BLAST OMIM Taxonomy Structure 

BLAST 2 SEQUENCES RESULTS VERSION BLASTN 2.2.17 [Aug-26-2007] 

Match: 1 Mismatch:! -2 gap open: 5 gap extension: 2 

x_dropoffi 0 expect: lO.OOOC wordsize: 11 Filter [ 1 View option Standard ir, |. 

Masking character option i X for prot ein, n for nucleotide .| Masking color option Biaci< ^| 
O Show CDS translation [ Align | 

Sequence 1: lcl|l 
Length = 3594 (1 .. 3594) 

Sequence 2: lcl|65536 VlXAAJP lr>>l- 
Length = 8970(1 ..8970) rtVT^e=. lO"^ 



=± 

I 
I 



1- 

^ 

1 

^ 



i 



JL 
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NOTE:Bitscore and expect value are calculated based on the size of the nr database. 

NOTE:If protein translation is reversed, please repeat the search with reverse strand of the query sequence. 



Score = 125 bits (65), Expect = le-24 
Identities = 65/65 (100%), Gaps = 0/65 (0%) 
Strand=Plus/Plus 

Query 272 TACCGCTGCCCACCTCGTGCCCACCTTACGTTflTACCTCAAACCAGCTAGATAGTTTCTG 331 
Sbjct 1441 TACCGCTGCCCACCTCGTGCCCACCTTACGTTATACCTCAAACCAGCTAGATAGTTTCTG 1500 
Query 332 ATGGC 336 
Sbjct 1501 ATGGC 1505 



Score = 121 bits (53), Expect 
Identities = 63/63 (100%), Gaps = 0/63 



■23 



Strand=Plus/Pluj 

Query 2012 GTGTCCCTGAGCCTflGGGTGACAGGGCCTCTCCTl 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

Sbjct 4921 



rTATTCTGCTTCAGGGTAC 2071 
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Query 2072 CAC 2074 
Sbjct 4981 CAC 4983 



± 



Score = 117 bits (61), Expect = 2e-22 
Identities = 61/61 (100%), Gaps = 0/61 (0%) 

Strand=Plus/Plus 

Query 152 TGTGACTCTCCTGGGGTCACCAGCTTGGGGAGAGGTGAAGAAAGATGCCGGGGCGGAAAC 211 
Sbjct 1201 TGTGACTCTCCTGGGGTCACCAGCTTGGGGAGAGGTGAAGAAAGATGCCGGGGCG^ 1260 

Query 212 A 212 
I 

Sbjct 1261 A 1261 



i 



Score = 117 bits (61), Expect = 2e-22 
Identities = 61/61 (100%), Gaps = 0/61 (0%) 
Strand=Plus/Plus 

Query 212 AAAGGGGCAGATATCACTATGGTTATCTTACTAAGCACAGAGTAACTGAAAAAGCAAGGG 271 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
Sbjct 1321 AAAGGGGCAGATATCACTATGGTTATCTTACTAAGCACAGAGTAACTGAAAAAGCAAGGG 1380 

Query 272 T 272 
Sbjct 1381 T 1381 



J. 



Score = 117 bits (61), Expect = 2e-22 
Identities = 61/61 (100%), Gaps = 0/61 (0%) 
Strand=Plus/Plus 

Query 1232 AGCTCCTGGGTCTGCCCTTCAGGGCAAGTGCTGACGCTCCATCAGACTGTGATGGGGCCC 1291 
Sbjct 33 61 AGCTCCTGGGTCTGCCCTTCAGGGCAAGTGCTGACGCTCCATCAGACTGTGATGGGGCCC 3420 
Query 1292 T 1292 
Sbjct 3421 T 3421 



JL 



Score = 117 bits (61), Expect = 2e-22 
Identities = 61/61 (100%), Gaps = 0/61 (0%) 
Strand=Plus/Plus 

Query 1472 GGGTGGCCTGGGGTTGTGTGGTGGGCAGAGGACGGAGGTGCTCATTGGGGGAAGGGATCA 1531 
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Sbjct 3841 GGGTGGCCTGGGGTTGTGTGGTGGGCAGAGGACGGAGGTGCTCATTGGGGGftAGGGATCA 3900 
Query 1532 C 1532 
Sbjct 3901 C 3901 



Score = 117 bits (61), Expect = 2e-22 
Identities = 61/61 (100%), Gaps = 0/61 (0%) 
Strand=Plus/Plus 

Query 2432 ACCCATGGTCTCCATCGCTTCCGGGGCATCTTCAACTGGGTGCTGAGCTATCGGCGTGAT 2491 
Sbjct 5761 ACCCATGGTCTCCATCGCTTCCGGGGCATCTTCAACTGGGTGCTGAGCTATCGGCGTGAT 5820 



Query 2492 T 2492 
Sbjct 5821 T 5821 



Score = 117 bits (61), Expect = 2e-22 
Identities = 61/61 (100%), Gaps = 0/61 (0%) 
Strand=Plus/Plus 

Query 2552 CCGGCCAAAAGCAGGATGGCTGCCTGGGTGATCAGCAATTTCCAGGAGCGGCAGCAGCGT 2611 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
Sbjct 6001 CCGGCCAAAAGCAGGATGGCTGCCTGGGTGATCAGCAATTTCCAGGAGCGGCAGCAGCGT 6060 



Query 2612 G 2612 
Sbjct 6061 G 6061 



Score = 117 bits (61), Expect = 2e-22 
Identities = 61/61 (100%), Gaps = 0/61 (0%) 
Strand=Plus/Plus 

Query 2792 GCGGCTGGTGCTGTACCCGTGGCGCTGGGACCTCCTCGGGCCACCTACGAGGCTTTTGTG 2851 
Sbjct 6481 GCGGCTGGTGCTGTACCCGTGGCGCTGGGACCTCCTCGGGCCACCTACGAGGCTTTTGTG 6540 



Query 2852 C 2852 
Sbjct 6541 C 6541 



Score = 117 bits (61), Expect = 2e-22 
Identities = 61/61 (100%), Gaps = 0/61 (0%) 
Strand=Plus/Plus 

Query 2912 CTCGTCAGCATGAATGAGAGTCGTTATCGTGGCTTCTTTGCTTGGCGAGACCGGCTCCGT 2971 
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Query 2972 G 2972 
Sbjct 6781 G 6781 



Score = 117 bits (61), Expect = 2e-22 
Identities = 61/61 (100%), Gaps = 0/61 (0%) 
Strand=Plus/Plus 

Query 3092 GCTGGGAGAGGCTGGATGGGTGGGAGACTGATGTTGAAACCAAAGAGCTGGGCATCCAGG 3151 



Sbjct 7081 
Query 3152 
Sbjct 7141 



I I I 



I I I I I I 



I I I I 



I I I 



GCTGGGAGAGGCTGGATGGGTGGGAGACTGATGTTGAAACCAAAGAGCTGGGCATCCAGG 7140 
C 3152 
C 7141 



JL 



Score = 116 bits (( 
Identities = 60/60 i 
Strand=Plus/Plus 



Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 

Strand=Plus/Plus 

Query 92 TCTGGGTTCCTGACACGAGAGAAGAGGTGGGGCGGGGTGAAGTGAACTCTGAAGCCAAAA 151 



Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 
Strand=Plus/Plus 

Query 332 ATGGCACCCATACCCTCCCTTCCCCTTTAGGCATTGCGCAAGCTCTCCACCACAATCTGG 391 
Sbjct 1561 ATGGCACCCATACCCTCCCTTCCCCTTTAGGCATTGCGCAAGCTCTCCACCACAATCTGG 1620 



JL 
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Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 
Strancl=Plus/Plus 

Query 392 AAGTTATACCCTGCGAGGGGATGGGCAGGGCACTTCTGAGGTGCCAATCAGCCTGCACTC 451 
Sbjct 1681 AAGTTATACCCTGCGAGGGGATGGGCAGGGCACTTCTGAGGTGCCAATCAGCCTGC^^ 1740 



± 



Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 
Strand=Plus/Plus 

Query 452 GCCTCTGCCCTGGCCATGGCACTGCTGTCAGTTTCTTGGTACCTGTCTCAACAGCAGCCT 511 
Sbjct 1801 GCCTCTGCCCTGGCCATGGCACTGCTGTCAGTTTCTTGGTACCTGTCTCAACAGCAG^ 1860 



Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 
Strand=Plus/Plus 

Query 512 TGTCACGTGAGACTATGGCTGGCGGTGGGGGTGGGGGCAGGAATCCTAGAAGCACAGGAG 571 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
Sbjct 1921 TGTCACGTGAGACTATGGCTGGCGGTGGGGGTGGGGGCAGGAATCCTAGAAGCACAGGAG 1980 



± 



Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 

Strand=Plus/Plus 

Query 632 GGACGATCTGGCCAACACTGTCCTCCCATTCAAAACTCCCAGTCTGGAGCTCTGGGACAT 691 
Sbjct 2161 GGACGATCTGGCCAACACTGTCCTCCCATTCAAAACTCCCAGTCTGGAGCTCTGGGACAT 2220 



Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 
Strand=Plus/Plus 

Query 692 GGACAAGCCAGGCCTGCTATTCTCCATACAGGGCTCCATAGTGTCTGGCTCAGCAGAGTG 751 
Sbjct 2281 GGACAAGCCAGGCCTGCTATTCTCCATACAGGGCTCCATAGTGTCTGGCTCAGC;^^ 2340 



JL 
JL 
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Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 
Strand=Plus/Plus 

Query 752 GGGGATCTGGTGGGGATGGAGGAAGCTTAGCTAflAAGCTTTGTftTftGGCTGAAGCTCTGA 811 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
Sbjct 2401 GGGGATCTGGTGGGGATGGAGGAAGCTTAGCTAAAAGCTTTGTATAGGCTGAAGCTCTGA 2460 



Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 
Strand=Plus/Plus 

Query 812 GTGACCCTGCTGGGCCACCCTACCCTGGTCTGGGCTGGGTCATTGCATCCCCAGATTGGA 871 
Sbjct 2521 GTGACCCTGCTGGGCCACCCTACCCTGGTCTGGGCTGGGTCATTGCATCCCCAGATT(3GA 2580 



Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 
Strand=Plus/Plus 

Query 872 AGGCTTGGTGAGATGGAGAGGAACCTTGGCTACAAGCTATAGCTTTGCCCACCAGAGCCT 931 
Sbjct 2641 AGGCTTGGTGAGATGGAGAGGAACCTTGGCTACAAGCTATAGCTTTGCCCACCAGAGCCT 2700 



Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 

Strand=Plus/Plus 

Query 932 GCTGGAGGGGAATCAAACAAGCCTGGACCTGAGGCTGGGACTAGCTTTCCTGTTTCTGGA 991 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
Sbjct 2761 GCTGGAGGGGAATCAAACAAGCCTGGACCTGAGGCTGGGACTAGCTTTCCTGTTTCTGGA 2820 



Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 
Strand=Plus/Plus 

Query 992 GTGGATGCCAACCCCCTGCCCACCAGCCTGCCTGTCCACGCCAGGGACACACAGACTCCT 1051 
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Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 
Strand=Plus/Plus 

Query 1052 TCCCTTTCCAGACTGGAAAGCCCCCTCCTGGGAGAGCAGGAAGGAAGCAACCTGCAACTC 1111 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
Sbjct 3001 TCCCTTTCCAGACTGGAAAGCCCCCTCCTGGGAGAGCAGGAAGGAAGCAACCTGCAACTC 3060 



Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 
Strand=Plus/Plus 

Query 1112 TTCCAGCCCTGGACCTTGGGCTGAACCTACAGTTCAAGGTTTGTATGCTCACAGGTCTTG 1171 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
Sbjct 3121 TTCCAGCCCTGGACCTTGGGCTGAACCTACAGTTCAAGGTTTGTATGCTCACAGGTCTTG 3180 



i 



Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 
Strand=Plus/Plus 

Query 1172 GCAGGGAAAGATAAGAATCCCCAGGGCACCCTCCCCCCCGCCCCCCAGTCCACTGCAGGT 1231 



i 



Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 
Strand=Plus/Plus 

Query 1292 TTTTCTGAGGATGACAATTCTGAGAACAAGGCATTTTTCTAGAGGTGGCAGAACAGCATT 1351 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
Sbjct 3481 TTTTCTGAGGATGACAATTCTGAGAACAAGGCATTTTTCTAGAGGTGGCAGAACAGCATT 3540 



Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 
Strand=Plus/Plus 

Query 1352 TTGTGATGCCCGAGGATCTGGGAGCACAGGTCCAGCTTAATGAGGGATTGGAGGAAGTGG 1411 
Sbjct 3601 TTGTGATGCCCGAGGATCTGGGAGCACAGGTCCAGCTTAATGAGGGATTGGAGGAAGTGG 3660 
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Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 
Strand=Plus/Plus 

Query 1412 GTATCATCATTACAGGGAGGGGCCTCTGTGGCCTCCTGGGAAAATGCAGTTGCTCTCTTT 1471 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
Sbjct 3721 GTATCATCATTACAGGGAGGGGCCTCTGTGGCCTCCTGGGAAAATGCAGTTGCTCTCTTT 3780 



i 



Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 
Strand=Plus/Plus 

Sbjct 3961 CTTCTGCTCAGAGTGCTCGCAAGGGCCTTTCCTTTTCCTGAAGGCAAGCAGGCCTCCTCC 4020 



i 



Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 
Strand=Plus/Plus 

Query 1592 TCCTCCTCTTCCTCCTTCTCCTCTTCCTCCTCTTTCTCCATATGCCTAGCTGGTCATTTC 1651 
Sbjct 4081 TCCTCCTCTTCCTCCTTCTCCTCTTCCTCCTCTTTCTCCATATGCCTAGCTGGTCATTTC 4140 



i 



Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 
Strand=Plus/Plus 

Sbjct 4201 TAGGGACCAGCATGGTTGGGAAGGGGGCCTTGTCTTGGCCTTCCTCTTGTCTCAATTCCC 4260 



JL 



Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 
Strand=Plus/Plus 

Query 1772 GAAGGGGTAGGGCGGGGCAGAAGTGGGAAGGTCCCTGGCTTCCTCACCTTGGTAGATGGT 1831 
Sbjct 4441 GAAGGGGTAGGGCGGGGCAGAAGTGGGAAGGTCCCTGGCTTCCTCACCTTGGTAGATGGT 4500 



JL 
JL 
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Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 
Strand=Plus/Plus 

Sbjct 4561 GAGGAGCCCCAGAGGTTGAGCTGAGCAGCAGCTGTGATTTCAGGGTGCCTCTGTTGGAGA 4620 



Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 
Strand=Plus/Plus 

Query 1892 GGCTGCTGTGATTTGAAAATCTTCTTTCCTTGGTGACAATTCCAGAAGGCTCCAGATGAA 1951 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
Sbjct 4681 GGCTGCTGTGATTTGAAAATCTTCTTTCCTTGGTGACAATTCCAGAAGGCTCCAGATGAA 4740 



Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 
Strand=Plus/Plus 

Query 1952 TTGTATTGGTGAGTGCCTGGCCCTTAAGCAGTCCCAGCTGGGGATGATGGGGATTTATGG 2011 
Sbjct 4801 TTGTATTGGTGAGTGCCTGGCCCTTAAGCAGTCCCAGCTGGGGATGATGGGGATTTATGG 4860 



Strand=Plus/Plus 

Query 2072 CACCCCACCAGGAGGCTGCGGGCCTGGGGCGGCCTAGCTGGAGGAGCAACATTCATGGTA 2131 
Sbjct 5041 CACCCCACCAGGAGGCTGCGGGCCTGGGGCGGCCTAGCTGGAGGAGCAACATTCATGGTA 5100 



Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 
Strand=Plus/Plus 
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Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 
Strand=Plus/Plus 

Query 2192 CTCACCATCCTTATCTGGCACTGGCCTTTCACCAACCGGCCGCCAGAGCTACCTGGTGAC 2251 
Sbjct 5281 CTCACCATCCTTATCTGGCACTGGCCTTTCACCAACCGGCCGCCAGAGCTACCTGGTGAC 5340 



Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 
Strand=Plus/Plus 

Query 2252 ACCTGCACTCGCTATGGCATGGCCAGCTGCCGTCTGAGTGCTAACCGGAGCCTGCTAGCC 2311 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
Sbjct 5401 ACCTGCACTCGCTATGGCATGGCCAGCTGCCGTCTGAGTGCTAACCGGAGCCTGCTAGCC 5460 



Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 
Strand=Plus/Plus 

Query 2312 AGTGCTGATGCTGTGGTCTTCCACCACCGTGAGCTGCAAACCCGGCAATCTCTCCTACCC 2371 
Sbjct 5521 AGTGCTGATGCTGTGGTCTTCCACCACCGTGAGCTGCAAACCCGGCAATCTCTCCTACCC 5580 



Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 

Strand=Plus/Plus 

Query 2372 CTGGACCAGAGGCCACACGGACAGCCTTGGGTCTGGGCCTCCATGGAATCGCCCAGTAAT 2431 
Sbjct 5641 CTGGACCAGAGGCCACACGGACAGCCTTGGGTCTGGGCCTCCATGGAATCGCCCAGTAAT 5700 



Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 
Strand=Plus/Plus 

Query 2492 TCAGATATCTTTGTACCCTACGGTCGCTTGGAGCCTCTCTCTGGGCCCACATCCCCACTA 2551 
Sbjct 5881 TCAGATATCTTTGTACCCTACGGTCGCTTGGAGCCTCTCTCTGGGCCCACATCCCCACTA 5940 
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score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 
Strand=Plus /Plus 

Query 2612 GCAAAGCTGTACCGGCAGCTGGCCCCTCATCTGCAGGTGGftTGTGTTCGGTCGCGCCAGC 2671 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
Sbjct 6121 GCAAAGCTGTACCGGCAGCTGGCCCCTCATCTGCAGGTGGATGTGTTCGGTCGCGCCAGC 6180 



Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 
Strand=Plus/Plus 

Query 2672 GGACGGCCCCTATGCGCTAATTGTCTGCTGCCCACTTTGGCCCGGTACCGCTTCTACCTG 2731 
Sbjct 6241 GGACGGCCCCTATGCGCTAATTGTCTGCTGCCCACTTTGGCCCGGTACCGCTTCTACCTG 6300 



Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 
Strand=Plus/Plus 

Query 2732 GCCTTTGAGAACTCACAGCATCGGGACTACATCACTGAGAAGTTCTGGCGCAATGCCCTG 2791 
Sbjct 6361 GCCTTTGAGAACTCACAGCATCGGGACTACATCACTGAGAAGTTCTGGCGCAATGCCCTG 6420 



Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 

Strand=Plus/Plus 

Query 2852 CCACCAGATGCCTTTGTACACGTGGACGACTTCAGCTCTGCCCGTGAACTGGCTGTCTTC 2911 
Sbjct 6601 CCACCAGATGCCTTTGTACACGTGGACGACTTCAGCTCTGCCCGTGAACTGGCTGTCTTC 6660 



Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 
Strand=Plus/Plus 

Query 2972 GTGCGGCTCCTGGGTGACTGGAGGGAGCGCTTCTGCACCATCTGTGCCCGCTACCCTTAC 3031 
Sbjct 6841 GTGCGGCTCCTGGGTGACTGGAGGGAGCGCTTCTGCACCATCTGTGCCCGCTACCCTTAC 6900 
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Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 
Strand=Plus/Plus 

Query 3032 TTGCCCCGCAGCCAGGTCTATGAAGACCTTGAAAGCTGGTTCCAGGCTTGAACTCCTGCT 3091 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
Sbjct 6961 TTGCCCCGCAGCCAGGTCTATGAAGACCTTGAAAGCTGGTTCCAGGCTTGAACTCCTGCT 7020 



Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 
St rand= Plus/Plus 

Query 3152 CTTTTGGTCACCATGGCACTACCCCAAGGCTTTTCCTGTTCAGTGAGCAGGAATTCAGGA 3211 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
Sbjct 7201 CTTTTGGTCACCATGGCACTACCCCAAGGCTTTTCCTGTTCAGTGAGCAGGAATTCAGGA 7260 



JL 



Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 
Strand=Plus/Plus 

Query 3272 GAGACAATGAATTAATGAGGAGCATATGGGGAAGGTGGCTGAGGGTCCCTGACTTACCTT 3331 
Sbjct 7441 GAGACAATGAATTAATGAGGAGCATATGGGGAAGGTGGCTGAGGGTCCCTGACTTACCTT 7500 



Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 

Strand=Plus/Plus 

Query 3332 GACCCATGGCTGAAGGCTCCATGCCCATGGCTGGAGCTGGGACCCTACACTTCTATAGTC 3391 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
Sbjct 7561 GACCCATGGCTGAAGGCTCCATGCCCATGGCTGGAGCTGGGACCCTACACTTCTATAGTC 7620 



X 
X 



Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 
Strand=Plus/Plus 

Query 3392 AAGGTGCTTAGCCTCAAGGTTGCAGATGCACCCTCTAGTACTCTGGGTGCAGACTGTACA 3451 
Sbjct 7681 AAGGTGCTTAGCCTCAAGGTTGCAGATGCACCCTCTAGTACTCTGGGTGCAGACTGTACA 7740 



i 
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Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 
Strancl=Plus/Plus 

Query 3452 CTGGGCGCAGGGGGTTGTGGAAGGACAGTGCAGATGATTCTGGGCTTTTGACACCACAGT 3511 
Sbjct 7801 CTGGGCGCAGGGGGTTGTGGAAGGACAGTGCAGATGATTCTGGGCTTTTGACACCACAGT 7860 



Score = 116 bits (60), Expect = 9e-22 
Identities = 60/60 (100%), Gaps = 0/60 (0%) 
Strand=Plus/Plus 

Query 3512 TCCCCCAGGGAAAGAGGCACTACTAATAAAAACACTGACAGAAATCTCCTGGTCAAGTCT 3571 
Sbjct 7921 TCCCCCAGGGAAAGAGGCACTACTAATAAAAACACTGACAGAAATCTCCTGGTCAAGTCT 7980 



Score = 110 bits (57), Expect = 5e-20 
Identities = 59/60 (98%), Gaps = 0/60 (0%) 
Strand=Plus /Plus 

Query 572 TGACATAGGGTCGGGTCGGGCAGAGCGAAGTGTAGGAGGTGATCCCCAAAGGGATGCTGG 631 
Sbjct 2041 TGACATAGGGTCGGGTCGGGCAGAGCGAAGTGTAGGAAGTGATCCCCAAAGGGATGCTGG 2100 



Score = 110 bits (57), Expect = 5e-20 
Identities = 59/60 (98%), Gaps = 0/60 (0%) 

Strand=Plus/Plus 

Query 1712 TCTTTGAGCAGAAGACGGGGTGGGTGGGGTAGGATTGGATAGTGGTTGATGCCAAAGATT 1771 
Sbjct 4321 TCTTTGAGCAGAAGACGGGGTGGGTGGGGTAGGGTTGGATAGTGGTTGATGCCAAAGATT 4380 



Score = 104 bits (54), Expect = 3e-18 
Identities = 58/60 (96%), Gaps = 0/60 (0%) 
Strand=Plus/Plus 

Query 3212 TATAAGGAGAAGACTGGGCTGAGATACCCTGGTGGGCTTTAGAGTAGGGGCCCAGGATAA 3271 
Sbjct 7321 TATAAGGAGAAAACTGGGCTGAGATGCCCTGGTGGGCTTTAGAGTAGGGGCCCAGGATAA 7380 
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Score =62.2 bits (32), Expect = le-05 
Identities = 32/32 (100%), Gaps = 0/32 (0%) 
Strand=Plus/Plus 

Query 1 ACAAACAGGAAGGACAGCAGGCTCTGGCAGCC 

Sbjct 870 ACAAACAGGAAGGACAGCAGGCTCTGGCAGCC 



Score =52.6 bits (27), Expect = 0.011 
Identities = 29/30 (96%), Gaps = 0/30 (0%) 
Strand=Plus /Minus 

Query 1585 CTCCTCCTCCTCCTCTTCCTCCTTCTCCTC 1614 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
Sbjct 4172 CTCCTCCTTCTCCTCTTCCTCCTTCTCCTC 4143 



Score = 43.0 bits (22), Expect = 9.0 
Identities = 22/22 (100%), Gaps = 0/22 (0%) 
St rand=Plus /Minus 

Query 1601 TCCTCCTTCTCCTCTTCCTCCT 1622 

I I I I I I I I I I I I I I I I I I I I I I 
Sbjct 4171 TCCTCCTTCTCCTCTTCCTCCT 4150 



0.27 total ; 
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